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Preface
The Toxic Substances Committee is pieased to submit this report to the
Great Lakes Water Quality Board. It inciudes an evaiuation of the toxic
substances controi programs in the Great Lakes Basin. The Great Lakes Water
Quaiity Board has reviewed and approved the Committee's report for
pubiication.
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I. Introduction
Under the provisions of the 1978 Great Lakes Water Quality Agreement, the
Governments of Canada and the United States are required to control and prevent
the input of toxic substances* into the Great Lakes, and to rehabilitate
portions of the Great Lakes already degraded by toxic contamination. These
goals are to be accomplished through the development of programs and activities
designed to virtually eliminate the entry of toxic substances into the Great
Lakes ecosystem. '
The requirements of Annex 12 of the Agreement call for programs which
include: inventories of toxic substances ranging from production and use to
release or disposal; close coordination between air, water, and solid waste
control programs; and joint programs to manage hazardous materials. In
addition, the Agreement requires monitoring and research programs to address the
increasing threat of toxic substances, and activities in support of an early
warning system to anticipate toxic substances problems.
In 1980 the Great Lakes Water Quality Board established the Toxic
Substances Committee for the purpose of evaluating programs and activities
responding to the Agreement. To accomplish its assignment from the Board, the
Toxic Substances Committee began by developing the toxic substances program
management framework shown in Figure 1. The purpose of this framework, which
was described in detail in its first report, is to evaluate in an organized
manner the effectiveness of toxic substances program management within the
Agreement context. ’ ’
The toxic substances framework is comprised of four basic components. The
first is an information base consisting of toxic chemicals inventories,
characteristics data, and measurements of toxic substances in the Great Lakes
Basin environment. The second element is hazard and risk assessment, which
utilizes the information base to determine if certain substances should be
controlled and to what extent. This assessment process involves determining
the degree of hazard posed by certain toxic chemicals, setting priorities for
additional surveillance and research, testing of these substances, and
estimating the levels of risk associated with identified toxic chemicals.
Flowing logically from the information base and assessments is the third
element of the framework, which is a set of action plans for controlling
various toxic substances. Finally, the framework is complete with an
evaluation of program effectiveness to identify any necessary adjustments or
modifications to the toxic substances management system.
*The term “toxic substances" used in this report refers to persistent toxic
substances as defined in the 1978 Water Quality Agreement as well as other
toxic chemicals of potential concern in the Great Lakes Basin.
  
FIGURE 1. TOXIC SUBSTANCES FRAMEWORK
(Lines are drawn without
arrows to indicate feedb
ack or interaction In b
oth directions between v
arious components.)
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EVALUATION
     
*Refers to the appropriate Annex 12 Section.
 
 This report summarizes the Toxic Substances Committee's detaiied evaluation
of programs and activities in the Great Lakes Basin. The review of the programs
is organized according to the framework outiine. \A full description of these
programs inciuding information on the agencies which implement them, the
mandates under which they have been deveioped and their main objectives is
inciuded in the Appendix to this report. -
(
A
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 II.‘ General Conclusion
The underlying problem identified as a result of this evaluation is the
absence of an overall Great Lakes ecosystem strategy for toxic substances
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 III. Information Base-
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l p
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and
disposal of persistent toxic substances may prove very difficult. In many
cases, there will not be enough historical data to allow trend prediction.
Third, data on certain persistent toxic substances may not be included in the
inventories, because these substances are unintended hy-products of the
manufacture or use of commercially usable chemicals. Unlike the commercially
usable chemicals with which they may be associated, the ultimate fate of
by—product toxic substances such as 2,3,7,8-tetrachlorodibenzo—p-dioxin and
several polynuclear aromatic hydrocarbons is not automatically tracked by
existing systems. Fourth, there is only limited information about formulators,
packagers, and distributors of chemiCals that are of concern. Information on
manufacturers is available nationally but only limited information is available
on the commercial fate of many toxic chemicals. Finally, incompatibility of
format and content prevents the easy combination or cross-referencing of data in
more than one inventory.
CONCLUSIONS AND RECOMMENDATIONS
Priorities for conducting inventories have sometimes been set on an ad hoc
basis. There is no system in the Great Lakes Basin for determining which
chemicals should be inventoried. Such a system is necessary to complete a
comprehensive inventory and to update it regularly.
8
 RECOMMENDATION 1: The Parties should develop a priority list of toxic
substances in the Great Lakes Basin ecosystem for which
inventory data must be gathered. This list should rank those
substances according to their potential environmental and
human health impacts and be updated regularly.
There is a need to update inventories and to assess the data for accuracy on
a regular basis. The bulk of data collected thus far is qualitative.
Additional quantitative data, which are relatively costly and time-consuming to
collect, will have to be gathered as the universe of chemicals continues to
expand.
RECOMMENDATION 2: The schedule for inventory completion should be revised
periodically to reflect the need for continuing inventories
and also to take into account the priorities established in
Recommendation 1.
Currently, there is no single comprehensive inventory for the Great Lakes
Basin. However, there are several systems designed to store and disseminate
inventory data. Merging these systems into one basin-wide system is extremely
costly and impracticable.
RECOMMENDATION 3: The Parties should establish a centralized mechanism to
identify all inventory-related activities within the Great
Lakes Basin. This should include: the type of inventory
data (i.e. chemicals used, produced, etc.), the geographical
area covered, the accessibility of the system (cost, software
needs, confidentiality restrictions, time allowances, etc.),
the reliability of the data (i.e. accuracy, frequency of
updating, etc.), and a contact from whom additional
information could be obtained.
CHARACTERISTICS OF TOXIC SUBSTANCES
Characteristics data include physical, chemical, and toxicological
properties of a substance. This information enables scientists to gain insight
into the movement, fate, and effect of a toxic substance within the ecosystem.
It also provides a basis for estimating the potential for exposure to a chemical
substance. Most importantly, characteristics information is used to assess the
degree of hazard a substance poses to organisms, and to set priorities for
controlling specific toxic substances.
REVIEW OF PROGRAMS
Several data bases were found to contain information on characteristics (see
Appendix). Some of these were inventory systems that also incorporated physical,
chemical, and toxicological information. The systems most relevant to the
requirements of Annex 12 include: the Information System for Hazardous
Organics in Water (ISHON); the Chemical Evaluation Storage and Retrieval
System (CESARS) and the Oil and Hazardous Materials-Technical Assistance Data
System (OHM-TADS). Each of these systems has specific strengths and
weaknesses. However, none of them fulfills all the requirements of Annex 12.
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 detrimental effects onthuman populations and natural resources from toxic
contamination, and trends in the enVironmental concentration of specific toxic
chemicals in the Great Lakes ecosystem.
REVIEW OF PROGRAMS
Section 4 of Annex 12 of the Water Quality Agreement requires the Parties
to establish monitoring and research programs to address four main elements:
1) temporal and spatial trends in the concentration of persistent toxic
substances in the Great Lakes system; 2) impacts of these substances on the
health of humans and aquatic organisms; 3) sources of input of persistent
toxic substances; and 4) the presence of previously unidentified toxic
substances which may pose emerging contamination problems.
The United States and Canada, together with the states and the Province of
Ontario, conduct monitoring activities which generally satisfy the
requirements of Annex 12 (see Appendix). Seventeen programs have been
established by the jurisdictions for assessing the temporal and spatial trends
in the concentration of toxic substances. Impacts of toxic substances on
human health and environmental quality are addressed by eight programs on the
United States side and three on the Canadian side. Two programs oriented
towards source detection exist in Canada and two in the United States.
Finally, with respect to emerging problems, the identification of previously
undetected toxic compounds is a gradually developing program within United
States and Canadian federal agencies. Many of the compounds found, however,
are not "new" to the Great Lakes, and usually are not at levels considered to
represent a significant environmental threat. The identification of these
compounds often requires refined instrumentation.
While the monitoring programs in totality may meet the Agreement
requirements, there is still a problem resulting from the fragmentation of the
overall monitoring effort. Agencies utilize their own special mandates rather
than the Water Quality Agreement to collect contaminant information.
Accordingly, different programs are designed to address different issues which
may not respond specifically to the requirements of the Agreement. Meanwhile,
there are no mechanisms providing the necessary integration among these
autonomous investigations.
Canadian and United States research programs that measure levels of toxic
substances in the Great Lakes are frequently oriented towards exposure
studies, and often are not closely tied to field monitoring activities. In
many instances, information on environmental contamination (ambient levels,
loadings, and sources) has been derived from the research community because
routine monitoring methodologies are not sufficiently developed. Areas of
growing concern, such as the atmospheric deposition of toxic pollutants, will
require careful coordination of research and field monitoring activities, as
well as designed links to assessment and control activities (see
Recommendations 11 and 15).
Within the jurisdictions, relatively few research programs, closely linked
to surveillance and monitoring, are designed to analyze toxic substances
exposure data for priority setting and hazard assessment. One type of study
which does utilize these data is the ecosystem approach to Great Lakes
contaminants. This approach is required by the Great Lakes Water Quality
11
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IV. Hazard and Risk Assessment
HAZARD ASSESSMENT
Inventory data, information on characteristics, and environmental
measurements of a toxic substance are used in the assessment of the potential
hazard a substance poses to humans and other organisms. An assessment is used
to assist in deciding which chemicals should receive major attention for
control, monitoring or further investigation. Hazard assessment is a
continous process that involves the estimation of the potential hazard of a
toxic substance to an organism based on information that is adequate in
quality and quantity.
RISK ASSESSMENT
Risk assessment is a process for estimating the probability that exposure
to a chemical at a particular level will cause an adverse effect in humans,
other organisms, or important non-living environmental components. The
jurisdictions within the Great Lakes use various analytical methods for
determining levels of risk associated with the effects of exposure to given
levels of a toxic substance.
 
An acceptable level of risk is established by weighing the cost to
society, in terms of risk, against the benefits to society as perceived by
soci
al,
econ
omic
, an
d po
liti
cal
anal
yses
.
Dete
rmin
ing
acce
ptab
le r
isk
asso
ciat
ed w
ith
a to
xic
subs
tanc
e is
a no
n-sc
ient
ific
exer
cise
cond
ucte
d by
eac
h j
uri
sdi
cti
on.
The
ref
ore
, t
he
acc
ept
abl
e l
evel
of
ris
k m
ay
var
y f
rom
one
jurisdiction to the other.
REVIEW OF PROGRAMS ‘ ASSESSMENT AND PRIORITIZATION
The Committee found that the information base required for assessing the
hazard of many significant toxic substances is incomplete. Without adequate
information on actual exposure concentrations, toxic chemicals are usually
ranked on the basis of their known physical, chemical and toxicological
characteristics, rather than on their actual harm to man and the environment.
In the absence of adequate measurements of exposure concentrations, scientists
must depend on data from short- and long-term toxicity tests and knowledge
about structure-activity relationships.
In addition to finding information deficiencies, the Toxic Substances
Committee observed that jurisdictions within the Great Lakes Basin perform
assessment of toxic chemicals at varying levels of sophistication (see
Appendix). The level of activity depends on the needs, legal mandate, and
available expertise of the individual jurisdictions. Regardless of the
variability in assessment procedures, state and provincial agencies have to
assess specific toxic chemical situations on a continual basis in order to
decide on the most appropriate control or remedial measures.
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Ex
pe
rt
is
e
in
ma
ny
fi
el
ds
is
av
ai
la
bl
e
in
fe
de
ra
l
ag
en
ci
es
to
pr
op
er
ly
qu
es
ti
on
th
e
sc
ie
nt
if
ic
va
li
di
ty
of
dat
a
and
to
int
erp
ret
the
res
ult
s.
Whi
le
thi
s
typ
e
of
pro
ces
s
hel
ps
ass
ure
re
as
on
ab
le
as
se
ss
me
nt
s
on
a
ca
se
-b
y-
ca
se
ba
si
s,
it
al
so
in
tr
od
uc
es
va
ri
ab
il
it
y
in
ass
ess
men
t
det
erm
ina
tio
ns
amo
ng
the
age
nci
es
inv
olv
ed.
CONCLUSIONS AND RECOMMENDATIONS
Ade
qua
te
inf
orm
ati
on
on
exp
osu
re
con
cen
tra
tio
ns
is
lac
kin
g f
or
man
y
tox
ic
che
mic
als
in
the
Gre
at
Lak
es
Bas
in.
Eve
n w
ith
an
inc
rea
se
in
the
use
of
sho
rt-
ter
m
tes
ts
and
str
uct
ure
-ac
tiv
ity
rel
ati
ons
hip
s,
the
acc
ura
cy
of
haz
ard
ass
ess
men
ts
is
dir
ect
ly
rel
ate
d t
o t
he
qua
nti
ty
of
exp
osu
re
dat
a a
vai
lab
le.
REC
OMM
END
ATI
ON
12:
Act
ivi
tie
s
in
the
are
as
of
mon
ito
rin
g
(su
rve
ill
anc
e),
inv
ent
ory
pre
par
ati
on,
sho
rt-
ter
m t
oxi
cit
y t
est
ing
, a
nd
epi
dem
iol
ogy
sho
uld
be
int
ens
ifi
ed
for
the
pur
pos
e o
f
improving hazard assessments.
At
pre
sen
t,
the
ass
ess
men
t o
f t
he
haz
ard
and
ris
k p
ose
d b
y a
tox
ic
su
bs
ta
nc
e
ma
y
be
di
ff
er
en
t
in
ea
ch
ju
ri
sd
ic
ti
on
in
the
Gr
ea
t
La
ke
s
Ba
si
n.
Th
e
re
as
on
s
ar
e:
ea
ch
ju
ri
sd
ic
ti
on
is
re
sp
on
si
bl
e
fo
r
it
s
ow
n
ha
za
rd
an
d
ri
sk
as
se
ss
me
nt
;
th
e
sc
ie
nt
if
ic
ba
se
ac
ce
pt
ab
le
fo
r
as
se
ss
me
nt
ma
y
be
di
ff
er
en
t
in
ea
ch
ju
ri
sd
ic
ti
on
;
and
th
e
ev
al
ua
ti
on
of
si
mi
la
r
sc
ie
nt
if
ic
da
ta
ba
se
s
ma
y
be
dif
fer
ent
,
but
sci
ent
ifi
cal
ly
val
id.
As
lon
g
as
thi
s
sit
uat
ion
exi
sts
amo
ng
the
jur
isd
ict
ion
s,
ass
ess
men
ts
of
haz
ard
and
ris
k
wil
l
oft
en
be
dif
fer
ent
.
REC
OMM
END
ATI
ON
13:
To
fac
ili
tat
e
dec
isi
ons
est
abl
ish
ing
the
acc
ept
abl
e
lev
el
of
ris
k,
pla
nni
ng
con
tro
l
str
ate
gie
s,
and
exp
lai
nin
g
the
iss
ues
to
the
pub
lic
,
eve
ry
eff
ort
sho
uld
be
mad
e
by
the
Parties to ensure communication among jurisdictions
involved in hazard and risk assessments of common toxic
sub
sta
nce
s.
All
sci
ent
ifi
c d
ata
sho
uld
be
mad
e a
vai
lab
le
to
tho
se
jur
isd
ict
ion
s a
nd
the
sci
ent
ifi
c r
ati
ona
le
for
each different assessment should be discussed and
understood by all jurisdictions.
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 V. Control Programs
Pro
gra
ms
to
con
tro
l t
he
rel
eas
e o
f t
oxi
c s
ubs
tan
ces
int
o t
he
env
iro
nme
nt
and
red
uce
the
haz
ard
and
ris
k t
o t
he
Gre
at
Lak
es
eco
sys
tem
are
imp
lem
ent
ed
by
the
jur
isd
ict
ion
s
und
er
the
pow
er
of
sev
era
l
law
s.
Som
e o
f t
hes
e l
aws
, s
uch
as
the
Tox
ic
Sub
sta
nce
s C
ont
rol
Act
in
the
Uni
ted
Sta
tes
and
the
Env
iro
nme
nta
l C
ont
am-
ina
nts
Act
in
Can
ada
, a
re
spe
cif
ic
to
tox
ic
sub
sta
nce
s.
Oth
ers
, s
uch
as
the
Fed
era
l I
nse
cti
cid
e,
Fun
gic
ide
and
Rod
ent
ici
de
Act
in
the
Uni
ted
Sta
tes
, t
he
Pes
t
Con
tro
l
Pro
duc
ts
Act
in
Can
ada
,
and
the
Ont
ari
o
Pes
tic
ide
Act
,
con
tro
l
the
use
of
a p
art
icu
lar
cla
ss
of
tox
ic
sub
sta
nce
s.
The
fir
st
two
Act
s a
re
rel
ati
vel
y n
ew
pie
ces
of
leg
isl
ati
on
tha
t a
ddr
ess
eme
rgi
ng
pro
ble
ms,
whe
rea
s t
he
las
t t
hre
e A
cts
deal
spe
cif
ica
lly
wit
h a
cla
ss
of
sub
sta
nce
s w
hic
h h
as
req
uir
ed
con
tro
l f
or
som
e t
ime
.
In
add
iti
on,
exi
sti
ng
leg
isl
ati
on
con
cer
ned
wit
h a
ir
and
wat
er
pol
lut
ion
con
tro
l h
as
bee
n s
tre
ngt
hen
ed
in
rec
ent
yea
rs
to
add
res
s t
he
rec
ent
thr
eat
of
tox
ic
sub
sta
nce
s.
In
rec
ogn
iti
on
of
the
pro
ble
ms
ass
oci
ate
d
wit
h t
he
dis
pos
al
of
tox
ic
sub
sta
nce
s o
r h
aza
rdo
us
was
tes
,
the
Uni
ted
Sta
tes
has
ena
cte
d
leg
isl
ati
on
suc
h
as
the
Res
our
ce
Con
ser
vat
ion
and
Rec
ove
ry
Act
and
the
new
Com
pre
hen
siv
e E
nvi
ron
men
tal
Res
pon
se,
Com
pen
sat
ion
,
and
Lia
bil
ity
Act
.
In
Ont
ari
o,
haz
ard
ous
was
te
man
age
men
t
is
reg
ula
ted
und
er
the
Env
iro
nme
nta
l
Protection Act.
It
sho
uld
be
not
ed
tha
t e
ach
of
the
eig
ht
Gre
at
Lak
es
sta
tes
als
o h
as
spe
cif
ic
leg
isl
ati
on
con
tro
lli
ng
the
use
of
tox
ic
sub
sta
nce
s.
Sin
cet
his
is
the
cas
e
for
all
the
con
tro
l
pro
gra
ms
dis
cus
sed
in
thi
s
rep
ort
,
the
Uni
ted
Sta
tes
ev
al
ua
ti
on
s
on
ly
re
fe
r
to
sp
ec
if
ic
st
at
e
au
th
or
it
ie
s
wh
er
e
th
ey
si
gn
if
ic
an
tl
y
exc
eed
the
pro
gra
m
req
uir
eme
nts
aut
hor
ize
d
und
er
fed
era
l
law
.
Thi
s
has
bee
n
don
e t
o s
imp
lif
y t
he
dis
cus
sio
ns;
it
doe
s n
ot
mea
n
tha
t s
tat
e c
ont
rol
pro
gra
ms
pla
y a
less
sig
nif
ica
nt
rol
e i
n t
oxi
c s
ubs
tan
ces
con
tro
l.
In
rea
lit
y,
the
impl
emen
tati
on o
f th
ese
stat
e pr
ogra
ms a
ctua
lly
prov
ides
a gr
eate
r ov
eral
l l
evel
of activity.
REVIEW OF PROGRAMS
The
Toxi
c Su
bsta
nces
Comm
itte
e re
view
ed t
hose
majo
r p
rogr
ams
whic
h ar
e
cons
ider
ed t
o be
pert
inen
t to
the
cont
rol
of t
oxic
subs
tanc
es
in t
he G
reat
Lake
s
Basi
n (s
ee A
ppen
dix)
. T
he
summ
ary
of t
his
revi
ew i
s or
gani
zed
into
thre
e ge
nera
l
legislative categories:
- manufacture and use;
- control of releases to the environment; and
— residuals which are toxic in nature.
The
Tox
ic
Sub
sta
nce
s C
ont
rol
Act
and
the
Env
iro
nme
nta
l C
ont
ami
nan
ts
Act
pro
vid
e f
or
the
reg
ula
tio
n o
f t
he
man
ufa
ctu
re
and
use
of
bot
h n
ew
che
mic
als
and
tho
se
cur
ren
tly
in
use
.
Thi
s
leg
isl
ati
on
can
pre
ven
t o
r c
ont
rol
the
int
rod
uct
ior
of
tox
ic
sub
sta
nce
s i
nto
com
mer
ce
and
sub
seq
uen
tly
int
o t
he
env
iro
nme
nt.
In
the
Uni
ted
Sta
tes
,
the
pro
gra
m u
nde
r t
he
Tox
ic
Sub
sta
nce
s Co
ntr
ol
Act
has
del
ibe
rat
ely
emp
has
ize
d t
he
con
tro
l o
f n
ew
tox
ic
che
mic
als
thr
oug
h a
pre
-
man
ufa
ctu
rin
g n
oti
ce
pro
ces
s.
Thi
s p
roc
ess
req
uir
es
tha
t a
fir
m p
rop
osi
ng
to
man
ufa
ctu
re
a n
ew
che
mic
al
pro
vid
e b
asi
c c
har
act
eri
sti
cs
and
pro
duc
t i
nfo
rma
tio
n
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to
th
e
U.
S.
EP
A
fo
r
re
vi
ew
pr
io
r
to
ac
tu
al
pr
od
uc
ti
on
.
Th
e
U.
S.
EP
A,
in
tu
rn
,
ha
s
90
da
ys
fr
om
th
e
re
ce
ip
t
of
a
pr
e-
ma
nu
fa
ct
ur
in
g
no
ti
ce
to
ei
th
er
re
qu
es
t
ad
di
ti
on
al
he
al
th
ef
fe
ct
s
te
st
re
su
lt
s
or
ad
vi
se
th
e
fi
rm
th
at
th
e
pr
op
os
ed
ch
em
ic
al
is
no
t
ap
pr
ov
ed
fo
r
ma
nu
fa
ct
ur
e.
If
th
e
U.
S.
EP
A
ap
pr
ov
es
th
e
ma
nu
fa
ct
ur
e
of
th
e
pr
op
os
ed
ch
em
ic
al
or
do
es
no
t
re
sp
on
d
to
a
Dr
e—
ma
nu
fa
ct
ur
in
g
no
ti
ce
wi
th
in
th
e
90
-d
ay
pe
ri
od
,
pr
od
uc
ti
on
of
th
e
pr
op
os
ed
ch
em
ic
al
ma
y
le
ga
ll
y
co
mm
en
ce
.
Si
mi
la
rl
y,
an
y
si
gn
if
ic
an
t
ne
w
ch
an
ge
in
th
e
us
e
of
a
ch
em
ic
al
su
bs
ta
nc
e
is
su
bj
ec
t
to
th
e
no
ti
fi
ca
ti
on
re
qu
ir
em
en
t.
Th
is
pr
og
ra
m
ha
s
be
en
ef
fe
ct
iv
e
in
re
gu
la
ti
ng
th
e
in
tr
od
uc
ti
on
of
ne
w
ch
em
ic
al
s
in
to
co
mm
er
ce
.
Th
e
re
gu
la
ti
on
of
th
e
va
st
nu
mb
er
of
ex
is
ti
ng
to
xi
c
ch
em
ic
al
co
mp
ou
nd
s,
ho
we
ve
r,
ha
s
be
en
li
mi
te
d
by
th
e
ne
ed
to
co
mp
le
te
ex
te
ns
iv
e
te
st
s
an
d
ha
za
rd
an
d
ri
sk
as
se
ss
me
nt
s
fo
r
in
di
vi
du
al
to
xi
c
ch
em
ic
al
s.
Th
e
Ca
na
di
an
En
vi
ro
nm
en
ta
l
Co
nt
am
in
an
ts
Ac
t
re
qu
ir
es
re
po
rt
in
g
of
al
l
av
ai
la
bl
e
in
fo
rm
at
io
n
on
ne
w
ch
em
ic
al
s
by
in
du
st
ry
wh
er
e
im
po
rt
or
ma
nu
fa
ct
ur
e
on
a
fi
rs
t-
ti
me
ba
si
s
ex
ce
ed
s
50
0
kg
pe
r
ye
ar
.
De
ta
il
ed
he
al
th
an
d
en
vi
ro
nm
en
ta
l
as
se
ss
me
nt
s
mu
st
th
en
be
un
de
rt
ak
en
by
th
e
go
ve
rn
me
nt
be
fo
re
a
to
xi
c
su
bs
ta
nc
e
is
co
ns
id
er
ed
fo
r
co
nt
ro
l.
Th
es
e
co
nt
ro
ls
ma
y
be
in
th
e
fo
rm
of
a
ba
n
or
re
st
ri
ct
io
n
in
us
e.
A
po
te
nt
ia
l
sh
or
tc
om
in
g
is
th
e
in
te
ri
m
be
tw
ee
n
re
po
rt
in
g
an
d
im
po
si
ti
on
of
co
nt
ro
ls
wh
er
e
a
ne
w
ch
em
ic
al
co
ul
d
be
in
un
li
mi
te
d
use
.
Ho
we
ve
r,
em
er
ge
nc
y
pr
ov
is
io
ns
ar
e
co
nt
ai
ne
d
in
th
e
Ac
t
wh
er
eb
y
an
y
ch
em
ic
al
su
sp
ec
te
d
of
be
in
g
a
si
gn
if
ic
an
t
ha
za
rd
ca
n
be
re
st
ri
ct
ed
fr
om
us
e
un
ti
l
fu
rt
he
r
in
fo
rm
at
io
n
is
av
ai
la
bl
e.
Ex
is
ti
ng
ch
em
ic
al
s
can
be
ef
fe
ct
iv
el
y
co
nt
ro
ll
ed
un
de
r
the
Ac
t
by
re
gu
la
ti
on
of
use
and
ma
nu
fa
ct
ur
e,
as
has
be
en
do
ne
fo
r
PCB
,
po
ly
ch
lo
ri
na
te
d
te
rp
he
ny
ls
,
mi
re
x,
po
ly
br
om
in
at
ed
bi
ph
en
yl
s,
and
ch
lo
ro
fl
uo
ro
ca
rb
on
s.
Th
e
ex
is
ti
ng
pe
st
ic
id
e
le
gi
sl
at
io
n
is
co
nc
er
ne
d
pr
in
ci
pa
ll
y
wi
th
re
gi
st
er
in
g
and
lic
ens
ing
app
lic
ato
rs,
and
reg
ula
tin
g
ass
oci
ate
d
act
ivi
tie
s.
The
pes
tic
ide
act
s,
ho
we
ve
r,
are
si
le
nt
re
ga
rd
in
g
th
e
re
le
as
e
du
ri
ng
th
e
ma
nu
fa
ct
ur
e
of
th
e
pe
st
ic
id
e
it
se
lf
.
Th
e
Un
it
ed
St
at
es
le
gi
sl
at
io
n
ad
dr
es
se
s
th
e
di
sp
os
al
of
wa
st
e
pe
st
ic
id
es
an
d
us
ed
co
nt
ai
ne
rs
.
Ca
na
da
an
d
On
ta
ri
o
us
e
th
e
pr
ov
is
io
ns
of
ot
he
r
le
gi
sl
at
io
n,
su
ch
as
th
e
En
vi
ro
nm
en
ta
l
Co
nt
am
in
an
ts
Ac
t
an
d
th
e
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ac
t,
re
sp
ec
ti
ve
ly
,
fo
r
th
is
pu
rp
os
e.
To
da
te
,
th
is
ha
s
be
en
do
ne
in
a
co
op
er
at
iv
e
ma
nn
er
am
on
g
th
e
ag
en
ci
es
in
vo
lv
ed
.
Th
e
Cl
ea
n
Ai
r
Ac
ts
of
th
e
Un
it
ed
St
at
es
an
d
Ca
na
da
,
wh
ic
h
co
nt
ai
n
co
mp
ar
ab
le
pr
ov
is
io
ns
fo
r
co
nt
ro
ll
in
g
to
xi
c
air
co
nt
am
in
an
ts
,
ha
ve
po
te
nt
ia
l
fo
r
re
gu
la
ti
ng
th
os
e
co
nt
am
in
an
ts
po
si
ng
si
gn
if
ic
an
t
da
ng
er
to
hu
ma
n
he
al
th
and
to
th
e
en
vi
ro
n—
me
nt
.
Th
e
pr
og
ra
ms
to
co
nt
ro
l
to
xi
c
air
em
is
si
on
s
es
ta
bl
is
he
d
un
de
r
th
es
e A
ct
s
and
th
e
ac
hi
ev
em
en
ts
are
al
so
si
mi
la
r.
To
dat
e,
re
gu
la
ti
on
of
to
xi
c
air
em
is
si
on
s
in
Ca
na
da
has
be
en
li
mi
te
d
to
me
rc
ur
y
fr
om
ch
lo
r-
al
ka
li
pl
an
ts
,
as
be
st
os
fr
om
as
be
st
os
mi
ni
ng
op
er
at
io
ns
,
lea
d
in
fu
el
s
and
fr
om
se
co
nd
ar
y
le
ad
sme
lte
rs,
and
vin
yl
chl
ori
de
fro
m
cer
tai
n
man
ufa
ctu
rin
g
fac
ili
tie
s.
In
the
Uni
ted
Sta
tes
,
und
er
the
Cle
an
Air
Act
,
emi
ssi
on
reg
ula
tio
ns
hav
e
bee
n i
ssu
ed
for
sou
rce
s
of
vin
yl
chl
ori
de,
ber
yll
ium
,
asb
est
os,
and
mer
cur
y.
Thr
ee
oth
er
tox
ic
air
pol
lut
ant
s,
ben
zen
e,
rad
ion
ucl
ide
s,
and
ino
rga
nic
ars
eni
c
hav
e b
een
des
ign
ate
d a
s h
aza
rdo
us
sub
sta
nce
s.
The
leve
l o
f c
ont
rol
tha
t h
as
bee
n a
chi
eve
d
for
sev
era
l
tox
ic
air
pol
lut
ant
s a
s a
res
ult
of
reg
ula
tio
ns
has
bee
n e
ffe
cti
ve.
Ove
ral
l,
how
eve
r,
the
con
tro
l
of
tox
ic
air
pol
lut
ant
s h
as
ach
iev
ed
ver
y l
imi
ted
cov
era
ge
rel
ati
ve
to
the
kno
wn
list
of
air
bor
ne
tox
ic
sub
sta
nce
s.
The
pri
nci
pal
pro
ble
m h
as
bee
n t
he
tim
e—c
ons
umi
ng
and
exp
ens
ive
ass
ess
men
t p
roc
ess
tha
t h
as
lim
ite
d t
he
num
ber
of
tox
ic
sub
sta
nce
s r
egu
lat
ed.
Fur
the
rmo
re,
the
se
Act
s h
ave
not
bee
n a
ppl
ied
to
the
con
tro
l o
f t
oxi
c r
ele
ase
s w
hic
h h
ave
bee
n r
egu
lat
ed
und
er
18
 rel
ate
d
leg
isl
ati
on,
suc
hIa
s
the
Env
iro
nme
nta
l
Con
tam
ina
nts
Act
and
the
Tox
ic
Substances Control Act.
In
the
cas
e o
f O
nta
rio
,
con
tro
ls
on
emi
ssi
ons
of
a t
oxi
c n
atu
re
are
co
ns
id
er
ed
on
a
si
te
-s
pe
ci
fi
c
ba
si
s,
us
in
g
re
gu
la
ti
on
s
un
de
r
th
e
En
vi
ro
nm
en
ta
l
Pro
tec
tio
n A
ct
whi
ch
spe
cif
y a
mbi
ent
req
uir
eme
nts
and
use
the
poi
nt
of
impingement as a basis of control.
The
atm
osp
her
ic
dep
osi
tio
n o
f t
oxi
c p
oll
uta
nts
to
the
Gre
at
Lak
es
is
an
eme
rgi
ng
spe
cia
l
pro
ble
m,
the
nat
ure
and
ext
ent
of
whi
ch
sci
ent
ist
s
are
jus
t
beg
inn
ing
to
und
ers
tan
d.
The
U.S
.
EPA
,
as
ind
ica
ted
ear
lie
r
in
the
mea
sur
eme
nts
se
ct
io
n,
is
in
th
e
pr
oc
es
s
of
es
ta
bl
is
hi
ng
a
ba
si
n-
wi
de
at
mo
sp
he
ri
c
de
po
si
ti
on
net
wor
k
for
the
pur
pos
e
of
gat
her
ing
dat
a
on
a v
ari
ety
of
pol
lut
ant
loa
din
gs
inc
lud
ing
met
als
and
tox
ic
con
tam
ina
nts
.
The
atm
osp
her
ic
dep
osi
tio
n
net
wor
k
wil
l
pro
vid
e
a s
ubs
tan
tiv
e
bas
is
for
ass
ess
ing
the
ade
qua
cy
of
var
iou
s
con
tro
l
st
ra
te
gy
pr
og
ra
ms
.
In
ad
di
ti
on
,
in
fo
rm
at
io
n
on
at
mo
sp
he
ri
c
po
ll
ut
an
t
de
po
si
ti
on
to
the
Gre
at
Lak
es
wil
l
be
cri
tic
al
in
eva
lua
tin
g
whe
the
r
leg
isl
ati
ve
cha
nge
s
to
th
e
Ca
na
di
an
and
Un
it
ed
St
at
es
Cl
ea
n
Ai
r
Ac
ts
are
ne
ed
ed
to
ad
dr
es
s
th
is
co
mp
le
x
problem.
The
leg
isl
ati
on
dea
lin
g
wit
h
dis
cha
rge
s
to
the
aqu
ati
c
env
iro
nme
nt
var
ies
am
on
g
th
e
ju
ri
sd
ic
ti
on
s.
In
th
e
Un
it
ed
St
at
es
,
th
e
Cl
ea
n
Wa
te
r
Ac
t
li
st
s
12
9
pri
ori
ty
tox
ic
pol
lut
ant
s
whi
ch
mus
t
be
con
sid
ere
d
as
par
t
of
the
per
mit
tin
g
pr
oc
es
s.
In
Ca
na
da
,
th
e
Ca
na
da
Fi
sh
er
ie
s
Ac
t
co
nt
ai
ns
a
pr
ov
is
io
n
fo
r
th
e
ide
nti
fic
ati
on
and
con
tro
l
of
sub
sta
nce
s
del
ete
rio
us
to
fis
h
or
man
's
use
of
fish.
In
On
ta
ri
o,
po
li
ci
es
co
nc
er
ni
ng
th
e
co
nt
ro
l
of
ha
za
rd
ou
s
su
bs
ta
nc
es
are
es
ta
bl
is
he
d
un
de
r
th
e
Wa
te
r
Re
so
ur
ce
s
Ac
t
wh
er
e
pr
ov
in
ci
al
ob
je
ct
iv
es
are
set
.
Ho
we
ve
r,
th
e
us
e
of
th
e
po
li
cy
is
li
mi
te
d
pr
im
ar
il
y
by
a
la
ck
of
to
xi
ci
ty
da
ta
fo
r
ma
ny
co
mp
ou
nd
s.
As
mo
re
to
xi
ci
ty
da
ta
ar
e
co
ll
ec
te
d,
ad
di
ti
on
al
ob
je
ct
iv
es
wi
ll
be
de
ve
lo
pe
d
an
d
mo
re
co
mp
re
he
ns
iv
e
im
pl
em
en
ta
ti
on
wi
ll
be
po
ss
ib
le
.
At
pr
es
en
t,
th
e
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
ta
ke
s
ha
za
rd
ou
s
co
nt
am
in
an
ts
in
to
ac
co
un
t
in
it
s
re
vi
ew
of
in
di
vi
du
al
ap
pl
ic
at
io
ns
fo
r
ef
fl
ue
nt
di
sc
ha
rg
e.
Th
e
Un
it
ed
St
at
es
Cl
ea
n
Wa
te
r
Ac
t
pr
og
ra
m
th
ro
ug
h
th
e
re
ne
wa
l
of
Na
ti
on
al
Po
ll
ut
an
t
Di
sc
ha
rg
e
El
im
in
at
io
n
Sy
st
em
(N
PD
ES
)
pe
rm
it
s
wi
ll
re
qu
ir
e
co
ns
id
er
—
at
io
n
of
th
e
12
9
to
xi
c
po
ll
ut
an
ts
.
Ho
we
ve
r,
na
ti
on
al
cr
it
er
ia
ca
nn
ot
be
de
ve
lo
pe
d
fo
r
al
l
pa
ra
me
te
rs
of
co
nc
er
n
in
th
e
Ba
si
n.
Th
e
st
at
es
an
d
U.
S.
EP
A
ar
e
id
en
ti
fy
in
g
th
os
e
fa
ci
li
ti
es
wi
th
th
e
gr
ea
te
st
po
te
nt
ia
l
fo
r
th
e
di
sc
ha
rg
e
of
to
xi
c
su
bs
ta
nc
es
,
fo
cu
si
ng
on
ev
al
ua
ti
ng
th
ei
r
en
vi
ro
nm
en
ta
l
im
pa
ct
an
d
pr
op
os
in
g
pe
rm
it
co
nt
ro
ls
fo
r
th
os
e
so
ur
ce
s.
It
is
ex
pe
ct
ed
to
ta
ke
a
nu
mb
er
of
ye
ar
s
to
re
vi
ew
all
pe
rm
it
s
in
th
is
ma
nn
er
.
Ac
ti
vi
ti
es
un
de
r
th
e
Ca
na
da
Fi
sh
er
ie
s
Ac
t
sp
ec
if
ic
to
to
xi
ca
nt
s
ha
ve
be
en
so
me
wh
at
li
mi
te
d.
At
te
mp
ts
ar
e
un
de
rw
ay
,
ho
we
ve
r,
to
de
ve
lo
p
a
pr
io
ri
ty
li
st
.
Th
is
is
be
in
g
do
ne
in
de
pe
nd
en
tl
y
an
d
is
no
t
pa
rt
of
an
ov
er
al
l
co
or
di
na
te
d
to
xi
c
su
bs
ta
nc
e
pr
og
ra
m.
Th
e
Ac
t
ha
s
be
en
us
ed
ef
fe
ct
iv
el
y
on
ly
to
co
nt
ro
l
sp
ec
if
ic
kn
ow
n
pr
ob
le
m
to
xi
c
su
bs
ta
nc
es
,
e.
g.
me
rc
ur
y
fr
om
ch
lo
r-
al
ka
li
pl
an
ts
an
d
ph
en
ol
fr
om
pe
tr
ol
eu
m
re
fi
ne
ri
es
.
In
On
ta
ri
o,
th
e
ma
jo
r
de
fi
ci
en
cy
ha
s
be
en
th
e
li
mi
te
d
av
ai
la
bi
li
ty
of
to
xi
c
su
bs
ta
nc
es
da
ta
.
As
mo
re
da
ta
be
co
me
av
ai
la
bl
e,
to
xi
c
su
bs
ta
nc
es
ar
e
ex
pe
ct
ed
to
be
co
ns
id
er
ed
mo
re
sp
ec
if
ic
al
ly
in
th
e
fu
tu
re
re
qu
ir
em
en
ts
of
co
nt
ro
l
or
de
rs
and in certificates of approval.
Th
e
fi
na
l
ca
te
go
ry
co
nc
er
ns
co
nt
ro
l
pr
og
ra
ms
wh
ic
h
ad
dr
es
s
ha
za
rd
ou
s
wa
st
e
ma
na
ge
me
nt
.
In
th
e
Un
it
ed
St
at
es
,
th
er
e
is
sp
ec
if
ic
le
gi
sl
at
io
n
in
th
e
fo
rm
19
    
  
 
  
of t
he R
esou
rce
Cons
erva
tion
and
Reco
very
Act
whic
h is
the
basi
s fo
r th
e
comprehensive hazardous waste management program. Under this Act, the U.S.
EPA
is e
stab
lish
ing
a sy
stem
of c
ompr
ehen
sive
haza
rdou
s w
aste
regu
lati
on.
This control system includes a manifest mechanism which tracks all shipping
and
disp
osal
of h
azar
dous
wast
es;
a pe
rmit
syst
em (
not
yet
impl
emen
ted)
whic
h
specifies requirements for facilities; interim status standards for facilities
prio
r to
the
issu
ance
of p
ermi
ts;
and
repo
rtin
g a
nd i
nspe
ctio
n re
quir
emen
ts.
In Canada, there is no federal statutory authority which addresses hazardous
wast
es,
alth
ough
the
rece
ntly
enac
ted
Tran
spor
tati
on o
f Da
nger
ous
Good
s Ac
t is
being used to regulate some hazardous wastes through the provisions of a
manif
est
syste
m.
Recog
nitio
n as
a pri
ority
envir
onmen
tal
conce
rn by
the
'
federal and provincial governments has led to advances in hazardOus waste
management programs. The primary responsibility still rests with the
provinces to develop the necessary facilities to deal with hazardous waste.
In Ontario, waste disposal sites and waste management systems are
regulated under the Environmental Protection Act. A waybill system is
employed to track liquid wastes from generation through transportation and
disposal. In addition, as a result of the failures of private sector and
cooperative provincial—private sector proposals to establish hazardous waste
treatment facilities, the Province of Ontario recently identified a site for a
provincial facility which will be operated by a crown corporation. The
Ontario Waste Management Corporation will be responsible for not only the
development of a facility for disposal but also total hazardous waste
management in the province. Hearings on the initial phase of the development
of a hazardous waste facility began in the latter portion of 1981.
In the United States, the Resource Conservation and Recovery Act permitting
process, including the setting of technical standards for disposal facilities,
has
only
rece
ntly
comm
ence
d,
so a
prog
ram
eval
uati
on i
s pr
emat
ure.
Its
succ
ess
will be largely dependent upon the resources and commitment that will be given
to this program. In the absence of specific legislation, the program in Canada
will require a commitment of continued support to ensure that the coordinated
approach is fully implemented.
The area of resource recovery and recycling is of concern to all
jurisdictions within the Great Lakes Basin. In both Canada and the United
States there has been a limited effort to support resource recovery and
recycling demonstration projects. Canada has supported a number of activities,
including a waste oil recovery demonstration project and a successful industrial
waste exchange program. Ontario has established a Resource Recovery Centre to
demonstrate the application of new technology to waste materials recovery.
On the United States side, the U.S. EPA has provided over $4 million in grants
to more than ten local governmental units to support municipal resource
recovery and recycling. More importantly, however, the basic regulatory
system under the Resource Conservation and Recovery Act indirectly encourages
recycling and resource recovery by requiring controlled disposal of toxic
substances at specific waste facilities. This system provides substantial
incentive to reduce the quantities of hazardous waste generated. Furthermore,
it encourages private and public efforts to improve recycling either within
individual facilities or by establishing alternative mechanisms, such as waste
exchanges. The overall hazardous waste management requirements in the United
States are already reSUlting in independent state, local, and industrial
efforts to recover and reuse hazardous wastes. Resource recovery and
20
 recy
clin
g a
re,
in t
he l
ong
term
, th
e pr
efer
red
solu
tion
to t
he h
azar
dous
wast
e
problem created by the use of toxic substances in commerce.
A problem related to hazardous wastes is that of abandoned waste sites.
Under
the r
ecent
ly en
acted
Compr
ehens
ive
Envir
onmen
tal
Respo
nse,
Compe
nsati
on a
nd
Liab
ilit
y Ac
t, c
ommo
nly
know
n as
Supe
rfun
d, t
he U
nite
d St
ates
, in
coop
erat
ion
with the states, is implementing a new program designed to clean up priority
aban
done
d ha
zard
ous
wast
e s
ites
and
resp
ond
effe
ctiv
ely
to e
merg
ency
haza
rdou
s
waste spills affecting water, air, or land resources. The Superfund program is
als
o p
rov
idi
ng
val
uab
le
add
iti
ona
l i
nve
nto
ry
inf
orm
ati
on
on
the
loc
ati
on
of
inac
tive
site
s an
d th
eir
haza
rdou
s co
nten
ts.
In C
anad
a, w
here
haza
rdou
s wa
ste
mana
geme
nt
is a
prov
inci
al
resp
onsi
bili
ty,
Onta
rio
has
unde
rtak
en a
prog
ram
to
iden
tify
aban
done
d si
tes.
Subs
eque
nt a
ctio
ns
are
bein
g ta
ken
at p
oten
tial
prob
lem
loca
tion
s an
d pl
ans
for
reme
dial
acti
ons
are
unde
r de
velo
pmen
t.
CONCLUSIONS AND RECOMMENDATIONS
Legi
slat
ion
exis
ts t
o co
ntro
l t
he m
anuf
actu
re a
nd u
se o
f to
xic
subs
tanc
es
in t
he G
reat
Lake
s Ba
sin.
Howe
ver,
deve
lopm
ent
and
impl
emen
tati
on o
f pr
ogra
ms
under the laws have been slow.
RECO
MMEN
DATI
ON 1
4: T
he P
arti
es s
houl
d co
ntin
ue t
he c
ommi
tmen
t an
d th
e su
ppor
t
necessary to sustain and accelerate control programs to
solve the problems posed by the increasing number of toxic
substances.
Ade
qua
te
leg
isl
ati
on
exi
sts
to
con
tro
l t
he
rel
eas
e o
f t
oxi
c p
oll
uta
nts
int
o t
he
Gre
at
Lak
es.
How
eve
r,
the
re
is
gro
win
g c
onc
ern
reg
ard
ing
the
imp
act
of
atm
osp
her
ic
dep
osi
tio
n.
Alt
hou
gh
res
ear
ch,
mon
ito
rin
g,
and
ass
ess
men
t
effo
rts
rela
ted
to a
tmos
pher
ic d
epos
itio
n ar
e be
ing
unde
rtak
en,
a sy
stem
atic
evaluation of the effectiveness of existing control mechanisms and the
adequacy of current legislative authority has not commenced.
RECOMMENDATION 15: The Parties to the Agreement, pursuant to Article VI,
Section 1(1), should jointly develop a coordinated control
strategy for the atmospheric deposition of toxic ,
pollutants. This strategy should be based on compatible or
shared research, monitoring, assessment, and control
programs in the United States and Canada. In addition, the
Parties, pursuant to Article XI, should evaluate whether or
not legislative changes are needed to adequately address
the complex problem of atmospheric pollutant deposition to
the Great Lakes. This investigation must be based on an
adequate understanding of the nature and extent of the
problem, gained through research, monitoring, and
assessment activities, as noted in Recommendation 11.
While hazardous waste management programs are in place in the
jurisdictions, there is an absence of a common definition of hazardous
wast
es.
This
may
crea
te p
robl
ems
in j
oint
ly u
nder
taki
ng p
rogr
ams
in t
his
area
.
RECO
MMEN
DATI
ON 1
6: T
he P
arti
es s
houl
d de
velO
p a
comm
on d
efin
itio
n of
haza
rdou
s
waste as well as compatible programs to ensure the safe
transportation and disposal of hazardous wastes among the
jurisdictions.
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 Terms of Reference in
T
O
X
I
C
S
U
B
S
T
A
N
C
E
S
C
O
M
M
I
T
T
E
E
Under the direction of the Great Lakes Water Quality Board, the Toxic
'
Substances Committee will assist the Board in evaluating the progress of the
“
jurisdictions in implementing programs to meet the requirements of the Great
Lakes Water Quality Agreement of 1978.
Specifically, the Toxic Substances
Committee will:
1.
Provide the Board on an annual basis with a comprehensive report on
the status of the development and implementation of toxic substances
programs within the jurisdictions.
This report should evaluate the
effectiveness of such programs in terms of the time frame of the
Agreement as well as identifying deficiencies in scope, funding and
compatibility of results among the programs.
  
2.
Establish and maintain a close working relationship with the Science
Advisory Board and others within the IJC framework to promote
coordination of effort and to avoid duplication and overlap in the
=
toxic substances program area. i;
3.
Provide advice and assistance to the Water Quality Programs Committee
f
for their biennial and special reports, for example, on the I
development of monitoring plans to detect and evaluate the extent of
toxic pollution within the Great Lakes ecosystem, and on the criteria
and guidelines for the designation of "problem areas".
 
4. On an ongoing basis, provide the Great Lakes Water Quality Board with
advice and recommendations on future programsor arrangements which
should be developed and implemented by the jurisdictions as interim
measures until the programs called for in the Agreement are in place.
5. Subject to the approval of the Board and the International Joint
Cannission, the Toxic Substances Committee shall strike working
groups to assist in the discharge of its responsibilities.
 
 
T————_—_——__uﬂ
’l
:r
'I
l
4
Membership
TOXIC SUBSTANCES COMMITTEE
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Environmental Protection Service
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Dr. George C. Becking
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U.S. Environmental Protection Agency
Region V
Chicago, Illinois
Mr. Basil Constantelos
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U.S. Environmental Protection Agency
Region V
Chicago, Illinois
Mr. Richard Powers
Environmental Services Division
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1. INFORMATION BASE
INVENTORIES
As
sta
ted
in
the
Fir
st
Rep
ort
of
the
Tox
ic
Sub
sta
nce
s C
omm
itt
ee
(19
80)
, a
n
ide
al
inv
ent
ory
whi
ch
wil
l
sat
isf
y
the
req
uir
eme
nts
of
Ann
ex
12
of
the
197
8
Can
ada
-Un
ite
d S
tat
es
Gre
at
Lak
es
Wat
er
Qua
lit
y A
gré
eme
nt
sho
uld
inc
lud
e t
he
following:
—
qua
lit
ati
ve
and
qua
nti
tat
ive
inf
orm
ati
on
abo
ut
che
mic
als
pro
duc
ed,
imp
ort
ed,
tr
an
sp
or
te
d,
or
us
ed
at
sp
ec
if
ic
lo
ca
ti
on
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n;
-
inf
orm
ati
on
abo
ut
typ
es
of
ind
ust
rie
s,
raw
mat
eri
als
use
d,
pro
duc
tio
n
pr
oc
es
se
s,
pr
od
uc
ts
and
by
-p
ro
du
ct
s
pr
od
uc
ed
;
-
po
in
t
so
ur
ce
di
sc
ha
rg
e
and
em
is
si
on
in
fo
rm
at
io
n
to
es
ta
bl
is
h
wh
ic
h
su
bs
ta
nc
es
ar
e
be
in
g
re
le
as
ed
in
to
th
e
ec
os
ys
te
m;
an
d
-
in
fo
rm
at
io
n
on
th
e
lo
ca
ti
on
and
th
e
nu
mb
er
of
di
sp
os
al
si
te
s
and
su
bs
ta
nc
es
disposed therein.
The
Tox
ic
Sub
sta
nce
s
Com
mit
tee
con
duc
ted
a s
urv
ey
to
det
erm
ine
whe
the
r
th
es
e
fo
ur
es
se
nt
ia
l
as
pe
ct
s
of
an
in
ve
nt
or
y
we
re
in
fa
ct
be
in
g
co
ns
id
er
ed
an
d
ca
rr
ie
d
ou
t
by
ag
en
ci
es
wi
th
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
A
qu
es
ti
on
na
ir
e
wa
s
des
ign
ed
to
sol
ici
t
spe
cif
ic
inf
orm
ati
on
rel
ati
ng
to
the
col
lec
tio
n
and
co
mp
il
at
io
n
of
da
ta
as
so
ci
at
ed
wi
th
the
id
en
ti
fi
ca
ti
on
of
ra
w
ma
te
ri
al
s,
pro
ces
ses
,
pro
duc
ts,
by-
pro
duc
ts,
was
te
sou
rce
s,
and
emi
ssi
ons
inv
olv
ing
persistent toxic substances.
In
Can
ada
ten
fed
era
l
and
pro
vin
cia
l a
gen
cie
s w
ere
con
tac
ted
,
usi
ng
a
tot
al
of
23
qu
es
ti
on
na
ir
es
.
So
me
ag
en
ci
es
re
ce
iv
ed
mo
re
th
an
on
e
,qu
est
ion
nai
re
bec
aus
e
it
was
bel
iev
ed
tha
t
the
y m
igh
t
be
imp
lem
ent
ing
mor
e
tha
n
one
inv
ent
ory
pro
gra
m.
Ten
inv
ent
ori
es,
add
res
sin
g
at
lea
st
one
of
the
ess
ent
ial
cha
rac
ter
ist
ics
of
an
inv
ent
ory
as
def
ine
d
abo
ve,
wer
e
ide
nti
fie
d.
 
1
In
th
e
Un
it
ed
St
at
es
,
on
e
qu
es
ti
on
na
ir
e
wa
s
se
nt
to
ea
ch
of
th
e
ei
gh
t
L
sta
tes
bor
der
ing
on
the
Gre
at
Lak
es.
Fed
era
l
jur
isd
ict
ion
s
wit
h
inv
ent
ori
es
i
of
po
te
nt
ia
l
in
te
re
st
we
re
al
so
co
nt
ac
te
d.
In
ad
di
ti
on
to
th
e
ei
gh
t
re
sp
on
se
s
r
re
ce
iv
ed
fr
om
th
e
st
at
es
,
al
mo
st
fo
ur
hu
nd
re
d
in
ve
nt
or
ie
s
we
re
id
en
ti
fi
ed
by
fed
era
l
age
nci
es.
Bec
aus
e
of
thi
s
lar
ge
num
ber
of
inv
ent
ori
es,
onl
y 1
8,
tho
se
i
ju
dg
ed
to
be
th
e
mo
st
pe
rt
in
en
t
to
th
e
re
qu
ir
em
en
ts
of
An
ne
x
12,
we
re
re
vi
ew
ed
by the Toxic Substances Committee.
 
Ta
bl
es
1(a
)
and
1(b
)
ch
ar
ac
te
ri
ze
th
e
da
ta
of
th
e
te
n
Ca
na
di
an
and
th
e
18
Un
it
ed
St
at
es
in
ve
nt
or
ie
s,
re
sp
ec
ti
ve
ly
.
Th
ey
id
en
ti
fy
th
e
ag
en
cy
wh
ic
h
Sp
on
so
rs
th
e
in
ve
nt
or
y,
th
e
wa
ys
in
wh
ic
h
da
ta
ar
e
pr
oc
es
se
d,
th
e
ty
pe
s
of
da
ta
re
qu
es
te
d,
and
th
e
us
es
to
wh
ic
h
th
ey
are
put
.
  
  
Canadian Inventories
A iarge portion of the Canadian inventory information is gathered as a
result of mandatory reporting requirements, associated with specific pieces of
1egisiation. Questionnaires are generaiiy used to obtain comprehensive data
reiating to the import, production, use, and discharge of specific chemicais.
Generaiiy the 1egisiation used to obtain the data is strong enough to permit
acquisition of the required information. One questionnaire response, however,
indicated that the legisiation used to gather their inventory data was weak
and did not provide sufficient power to easiiy coiiect a1] the required
information. Another respondent reveaied that, aithough the 1egisiative
authority existed, the poiicy of the agency itseif preciuded the execution of
a successfui inventory program.
The inventory data which have been gathered are stored equaiiy between
manuai and electronic systems. Most of those agencies now using manuai
systems have indicated that they are either in the process of changing, or
soon wi11 change to eiectronic systems.
Most of the information being gathered for inventories has at 1east some
confidentiaiity restrictions. These restrictions appiy mainiy to the
quantitative and non-summarized data.
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TABLE 1(a). SELECTED DATA BASES IN CANADIAN JURISDICTIONS THAT SUPPORT PROVISIONS
OF ANNEX 12 OF THE 1978
U.S.-CDN. GREAT LAKES
WATER QUALITY AGREEMENT
 
Information Relating to
IndustriaT’Chemical
Information in the In-
Inventories of Toxic Chemicals - ventory that May Allow Confidentiality and
General Information Contained in the Inventory Prediction of Trends Completion Date Data
ACCESS PURCHASE PHYSICAL/ PRODUC- INVENTORY RESTRICTION
M(Manual) OR
CHEMICALS TRANSPORT-
END CHEMICAL TION
USE DISPOSAL COMPLETI
ON ON USE
AGENCY
A(Automated) PRODUCTION
DISCHARGED ATION
IMPORT USE TOXICOLOGY
TRENDS TRENDS TRENDS
DATE SR/NR*
Agriculture
Canada-Plant
s
Products and Quarantine Division M X X X On going SR .
Environment Canada - Air
Pollution Control Directorate M X X On going NR
Environment Canada
Contaminants Control Branch A X X X X X X On going SR
Environment Canada -
EPS Ontario A x x x x x x x On going SR
3
1
Environment Canada - Water
Pollution Control Directorate M X 1982 SR
Ontario Ministry of Environment -
Air Resources Branch A X X X X X X X On going SR
Ontario Min
istry of En
vironment -
,
Waste Management Branch A X X X X On going SR
Ontario Min
istry of La
bour —
Occupational Health Branch M X X X X X On going SR
Statistics Canada -
Economic Statistics Field A _ X X X X X X On going SR
Transport Ca
nada - Trans
port
of Dangerous Goods Branch M X X X X X X X On going SR
  
*SR
(Som
e Re
stri
ctio
ns)
/ NR
(No
Rest
rict
ions
)
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TABLE 1(b). SELECTED DATA BASES IN UNITED STATES JURISDICTIONS THAT SUPPORT PROVISIONS
OF ANNEX 12 OF THE 1978 U.S.—CDN. GREAT LAKES HATER QUALITY AGREEMENT
Information Relating to IndustriaT Chemical
Information in the In-
.
Inventories of Tixic Chemicals
ventory that May Allow
Confidentiality and
General Information Contained in the Inventory
Prediction of Trends
Conpletion Date Data
ACCESS
PURCHASE
PHYSICAL/
INVENTORY RESTRICTIONS
M(Manual)
0R
CHEMICALS TRANSPORT-
END CHEMICAL
PRODUCTION USE DISPOSAL COMPLETION 0N USE
ACRONYM NAME
A(Automated) SPONSOR
PRODUCTION DISCHARGED ATIDN IMPORT USE TOXICOLOGICAL TRENDS TR ENDS TRENDS
DATE
SR/NR"
CFCP Chemical Formulators of
Consumer Product
Consumer Products
M
Safety Committee
X
X
x
X
On going
SR
CTCP Clinical Toxicology of
Comnercial Products
A
Univ. of Rochester X
X
X
x
X
On going
SR
DCP
Directory of Chemical
Producers
M
SRI, International X
X
x
x
On going
NR
EGDD Effluent Guidelines Division
Development Documents
M
EPA-EGO
X
X
X
X
X
X
1984
SR
Great Lakes Sediment Survey
Reports
M
EPA/GLNPO
X
On going
SR
IFB
IFB Organics Data Base
A
EPA/EGD
X
X
04/15/80
SR
ISHON Information System for
Hazardous Organics in Hater A
EPA
X
X
' X
On going
NR
IRIS Injection Hells Inventory System
EPA
X
I X
On going
SR
MCMR Michigan Critical Materials
Register
M
Michigan DNR
X
X
X
X
On going
SR
NEDS National Emissions Data Base A
EPA
X
on going
NR
NURP
National Urban Runoff Program A
EPA
X
X
X
On going
NR
01/30/83
NYICS New York State DEC
Industrial Chemical Survey
A
NYDEC
X
X
X
X
X
On going
SR
OHM—TADS Oil and Hazardous Materials Tech-
nical Assistance Data System A
EPA/NIH
X
X
X
X
On going
NR
OCPDB Organic Chemical Producers
Data Base
A
EPA
X
X
X
X
X
X
X
On going
SR
PDMS Pesticide Document Management
System
A
EPA
X
X
X
X
X
x
x
X
On going
SR
RTECS Registry of Toxic Effects of
Chemical Substance
M, A NIOSH
On going
NR
STORET Hater Quality Information System A
EPA
X
On going
NR
SYNORG Synthetic Organic Chemicals
M
International Trade
Commission
X
X
X
On going
NR
TSCA
Toxic Substances Control Act
Chemical Substances Inventory A
EPA
X
X
X
On going
SR
  
*SR (Some Restrictions) / NR (No Restrictionsl
 
 The questionnaires revealed that many agencies are collecting data on
chemicals purchased, produced, used, and discharged. It should be pointed
out, however, that because of the great number of chemicals in the marketplace
and because each agency has its own priorities, the specific chemicals being
inventoried vary from a ency to agency. The apparent duplication of effort,
as portrayed by Table 1?a), is therefore not as great as it appears. Due to
the confidentiality of certain data, restrictions will impose some redundancy
on inventories. Even though most agencies express an interest in sharing
data, often it is not legally possible.
The questionnaire responses indicated that a single quantitative
inventory, as defined by Annex 12, will not be completed by any agency or any
combination of agencies by the deadline of January 1982. Since chemicals
continue to be developed and brought onto the commercial market, any inventory
will have to reflect this situation by being in a constant state of revision.
The bulk of data collected so far is qualitative and it is conceivable that
the majority of chemicals in use in the Basin will form a part of at least one
inventory on a qualitative basis by January 1982. Quantitative data will take
considerably longer and require far more resources to gather and compile.
Inventories of disposal sites, past and present, are being conducted.
Past disposal sites have been difficult to identify, and the types of wastes
disposed at most of these long closed sites are not known. If deemed
necessary, a great deal of time is required in order to search old records
and/or carry out actual sampling and analyses to determine the nature of the
materials disposed of at these sites.
United States Inventories
Results of the survey indicate that nonconfidential data in most of the
inventories are routinely shared among the state and federal agencies,
especially when the states do not have their own inventories of persistent
toxic substances. States that do have inventories, notably Michigan and New
York, make the nonconfidential information in their inventories readily
available to the other jurisdictions.
The inventories vary greatly in breadth and depth of information, as well
as in quality of data and its accessibility to users. No one inventory was
found that could comprehensively cover all aspects of the inventory
requ
irem
ents
unde
r An
nex
12.
The
amou
nt o
f in
form
atio
n av
aila
ble
in r
eadi
ly
accessible inventories in each of the categories addressed by Annex 12 is
typified by the 18 inventories characterized in Table 1(b).
Some overall trends emerge from the survey results. Comparatively, there
is a large volume of information available on physical/chemical and
toxicological properties of chemicals. However, not all the data in these
inventories deal with persistent toxic substances. Furthermore, much of the
same data appears in many separate inventories. There is a fair amount of
data available in inventories that deals with the production and importation
of industrial chemicals. Unfortunately, this information is often reported as
total chemical compounds, or if individual compounds are mentioned along with
specific tonnage and manufacturing data, the data are deemed confidential.
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pro
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pro
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s.
In
add
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on,
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was
not
a c
ann
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ial
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usa
ble
com
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nd,
it
pro
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ly
wou
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not
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any
of
the
abo
ve
typ
es o
f i
nve
nto
rie
s.
Inv
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dis
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and
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g
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n l
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e w
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ort
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id
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in
es
Di
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e
U.S
.
EP
A
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uta
nts
of
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n f
or
34
pri
ori
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l
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s.
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e o
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e d
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now
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ble
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inv
ent
ory
for
m.
In
add
iti
on,
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ent
ati
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ion
and
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ove
ry
Act
(RCR
A)
of
197
6
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l
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inv
ent
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of
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s,
tra
nsp
ort
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,
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s,
and
dis
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of
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of
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x 1
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e d
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s d
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h c
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d c
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.
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umb
ers
of
the
har
d c
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by
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ent
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Cle
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ngh
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e c
ata
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will
be
ver
y u
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for
ful
fil
lin
g t
he
Uni
ted
Sta
tes
obligations in portions of Annex 12.
General Discussion
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and
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tate
s i
nven
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dis
cus
sed
sep
ara
tel
y i
n t
he
pre
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are
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on t
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vent
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s be
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out
in
the Great Lakes Basin.
The
tot
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inv
ent
ory
req
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d b
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x 1
2 w
ill
not
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by
the
Jan
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y 1
982
dea
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h o
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dat
a g
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o f
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lit
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ve.
Qua
nti
tat
ive
dat
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obt
ain
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thr
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h s
pec
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and
nor
mal
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tim
e-c
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umi
ng,
pro
jec
ts
inv
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ing
a l
imi
ted
num
ber
of
sub
sta
nce
s.
It
is
not
pos
sib
le
to
cre
ate
a t
ota
lly
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ren
t i
nve
nto
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for
an-
inc
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niv
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e o
f
che
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al
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pou
nds
.
Sin
ce
new
sub
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s a
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con
tin
ual
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into
,
used
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oduc
ed o
r di
spos
ed o
f in
the
Basi
n,
inve
ntor
ies
have
to b
e up
date
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a r
egu
lar
bas
is.
Inv
ent
ory
act
ivi
tie
s a
re
gen
era
lly
ong
oin
g a
nd
are
exp
and
ed
or curtailed as resources and agency policy dictate.
Much of the information being incorporated into inventories may be
governed by statutory confidentiality requirements. Generally, information
classified as effluent or emission data is required to be available to the
public under the United States law. However, access to and sharing of data
pertaining to raw materials, products, by-products, amounts of production, and
manufacturing processes obtained under the law, may be severely restricted.
When the Toxic Substances Control Act (TSCA) and the Canadian Environmental
Contaminants Act (ECA) were passed, the chemical industry was extremely
concerned about the broad authority of the government to gather data with the
possibility of destroying its trade secrets. This concern, however, was
reflected in a special section of each law. These sections allow the
government to maintain the confidentiality of industrial data, except in cases
where the safety of human health or the environment is jeopardized.
34
 
 In response to industrial sensitivity regarding the safeguards applied to such
information, elaborate and very stringent confidentiality procedures have been
established. These procedures which govern the storage, transmission,
discussion, or release of any confidential business information gathered
pursuant to TSCA or ECA. In the United States where confidentiality, in some
cases, has not been claimed by industry, chemical manufacturing information is
at times released to the state agencies only after codes have been substituted
for company names and locations. In Canada, all nonconfidential information
is made available to provincial agencies.
Due to various confidentiality requirements, there will necessarily be a
redundancy in some inventories. Sometimes confidentiality stipulations are
considered to be hindrances by government agencies and they often lead to
increased burdens on industries. Though two agencies may require the same
data to conduct assessments or use pattern analyses, they cannot necessarily
shar
e in
form
atio
n co
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ted
from
indu
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. T
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The
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of
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dat
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use
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how
eve
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In
add
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on,
the
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som
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The
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of
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for
per
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Inventory Deficiencies
The
rev
iew
of
inv
ent
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es
rev
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ed
sev
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l
def
ici
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ies
.
One
pro
ble
m
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es
the
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f q
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f t
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inv
ent
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Ano
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the
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Fin
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h o
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 TABLE 2.
COMPARISON OF HAZARDOUS MATERIAL DATA BASES
Chemicai Abstracts Service Name
Chemicai Abstracts Service Number
Synonyms
Formuia \
Structure
Melting Point
Boiiing Point
Vapor Pressure
Specific Gravity
State
Odor
Flash Point
Soiubiiity
Log P
PKa
Gas Chromatographic Reiative
Retention Times
Lab Detection Limits
Fieid Detection Limits
Synergistic Materiais
Antagonistic Materiais
Uses
Hazards
Production Voiume
Production Location
léﬂgﬂl
x
x
x
‘CESARSZ
x
x
OHM-TADS3
39
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2.
CO
MP
AR
IS
ON
OF
HA
ZA
RD
OU
S
MA
TE
RI
AL
DA
TA
BA
SE
S
-
CO
NT
'D
.
 
IS
Ho
wl
CE
SA
Rs
2
0H
M-
TA
DS
3
Acute Toxicity:
Te
rr
es
tr
ia
l
Li
fe
V
X
X
Aq
ua
ti
c
Li
fe
X
X
X
Hum
ans
X
X
Chronic Toxicity:
Ter
res
tri
al
Lif
e
X
X
Aqu
ati
c
Lif
e
X
X
X
Hum
ans
X
X
Car
cin
oge
nic
ity
X
X
Mut
age
nic
ity
X
X
Ter
ato
gen
ici
ty
X
X
Bio
acc
umu
lat
ion
X
X
X
Per
sis
ten
ce
X
X
X
Deg
rad
ati
on
Pro
duc
ts
X
X
BOD
X
X
Metabolism X
QSAR5 x
Number of chemicals:
- current 2,000 - 350
- projected 12,000-13,000 400-500 430
Information system for hazardous organics in a water environment.
Chemical Evaluation Storage and Retrieval Systems.
Oil and hazardous materials - technical assistance data system.
Data
is t
aken
from
the
U.S.
EPA
Toxi
c Su
bsta
nces
Cont
rol
Act
Chem
ical
Inventory. Confidential Information is excluded.
Quantitative Structure Activity Relationship.
 
U
1
b
o
o
m
—
4
0
I
O
O
I
40
 Availability of Data
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ENVIRONMENTAL MEASUREMENTS
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 trend analyses or source identification. Meanwhile, there are no programs
that provide the necessary links between the separate types of investigations.
Research Programs
Table 3(b) reviews research programs in Canada and the United States
regarding toxic substances in the Great Lakes. Most research programs are
oriented towards exposure studies and often are not closely tied to monitoring
activities. In many instances, information on environmental contamination
(ambient levels, loadings, sources) has been derived from the research
community because monitoring methodologies are not sufficiently developed. 4
42
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La
ke
Er
ie
,
La
ke
On
ta
ri
o,
Gr
ea
t
La
ke
s
tr
ib
ut
ar
ie
s
Nia
gar
a
and
St.
La
wr
en
ce
Ri
ve
rs
Pe
st
ic
id
es
In
du
st
ri
al
or
ga
ni
c
ch
em
ic
al
s
Met
als
Fo
rm
al
pr
og
ra
m
Mi
ch
ig
an
De
pt
.
of
Na
tu
ra
l
Re
so
ur
ce
s
Gr
ea
t
La
ke
s
En
vi
ro
nm
en
ta
l
Co
nt
am
in
an
ts
Sur
vey
M
H
N
Tre
nd
Pu
bl
ic
he
al
th
Mi
ch
ig
an
wa
te
rs
of
the
Gre
at
Lak
es
PC
Bs
DD
T
Di
el
dr
in
M
e
r
c
ur
y
Fo
rm
al
pr
og
ra
m
In
di
an
a
De
pt
.
of
Nat
ura
l
Re
so
ur
ce
s
an
d
In
di
an
a
St
at
e
Bo
ar
d
of
He
al
th
So
ut
he
rn
La
ke
Mi
ch
ig
an
Fi
sh
Mo
ni
to
ri
ng
Ha
rb
or
Wa
te
r
an
d
S
e
d
i
m
e
n
t
Tox
ic
Sub
sta
nce
s
Mon
ito
rin
g
Na
ti
on
al
Po
ll
ut
io
n
Di
sc
ha
rg
e
El
im
in
at
io
n
Sy
st
em
Tre
nds
Pu
bl
ic
he
al
th
In
ve
nt
or
y
Fi
sh
Wat
er
Se
di
me
nt
s
Wa
te
r
So
ut
he
rn
La
ke
Mi
ch
ig
an
an
d
tri
but
ari
es
Ha
rb
or
mo
ut
h
ar
ea
s
of
Ind
ian
a
La
ke
Mi
ch
ig
an
Ba
si
n
PC
Bs
Pe
st
ic
id
es
Met
als
C
o
o
p
e
r
a
t
i
v
e
f
o
n
n
a
i
pr
og
ra
m
Al
dr
in
D
D
T
a
n
d
m
e
t
a
b
o
l
i
t
e
s
D
i
e
l
d
r
i
n
En
dr
in
Li
nd
an
e
Me
th
ox
yc
hl
or
PC
Bs
To
xa
ph
en
e
2
,
4
,
0
2
,
4
,
5
,
T
Fo
rm
al
pr
og
ra
m
To
xi
ci
ty
St
at
ic
bi
oa
ss
ay
s
f0
r
in
du
st
ri
es
in
th
e
La
ke
Mi
ch
ig
an
Ba
si
n
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TABLE
3(a). TOXICS MONITORING PROGRAMS IN THE GREAT LAKES BASIN - 1981
AGENCY
S
P
O
N
S
O
R
/
RATIONALE
OBJECTIVE
MEDIUM
SAMPLED
LOCATION
PARAMETERS
P
R
O
G
R
A
M
DESCRIPTION
U.S.
Anny
Corps
of
Engineers
Harbor
Sediment
&
Dredge
Disposal
Site Monitoring
Trend evaluation Sediments
N/
A
Not specified Analysis of harbor
sediments to deter-
mine disposal options
10. National
Atmospheric
Monitoring
Systan
State-Local Air
Monitoring System
Ambient measures Atmosphere
Not specified Formal
program
 
11.
U.S.
EPA,
GLNPO
(All
activities
implemented
under PL 92-500,
Federal
Water
Pollution
Control Act)
l2. U.S. EPA
Region V
Harbor Sediment
Toxic
Substances
Program
Great
Lakes
Monitoring (1977
Clean Water Act,
PL
92-500,
104
(MM)
Atmospheric
Deposition
Clean
Water
Act
Clean Air Act
Exposure/Risk,
Fate
and
Dilution
Studies
Characterize
levels
1) Human health
2)
Trends
3) Emerging
problems
1)
Loadings
2)
Trends
Public health
Sediments
Fi
sh
(various
species)
Bulk
col-
lectors
Hater
Sediments
Fish
91
harbors
Primary
sites-where
problems are
expected.
Secondary
sites-
define extent of
problem.
See
GLISP
41
locations
to
be
sampled
Red
Cedar
River
Clinton River
Detroit River
Rouge
River
Cuyahoga
River
Minishilen Creek
Hubbard
Lake
Grand River
St.
Joseph River
Calumet River
Metals
and
Organic
contaminants
See
GLISP
Metals
and
Organic
contaminants
Not specified
3—4 year study
Open lake portion as
in
GLISP.
Nearshore
component
design
to
be finished
Program
collects
ambient
data
for
loading
estimates
and,
where
feasible,
source
identification
The
dynamics
of prior-
ity pollutants in
discharge
receiving
waters
  
 SPONSOR/
AG
E"
CY
RA
TI
ON
AL
E
TA
BL
E
3(
a)
;
OB
JE
CT
IV
E
MED
IUM
S
A
M
P
L
E
D
LO
CA
TI
ON
TO
XI
CS
MO
NI
TO
RI
NG
PR
OG
RA
MS
IN
TH
E
GR
EA
T
LA
KE
S
BA
SI
N
-
19
81
PRO
GRA
M
PA
RA
ME
TE
RS
DE
SC
RI
PT
IO
N
l3.
Sta
te
of
Ind
ian
a
COR
E M
oni
tor
ing
Pro
gra
m
1)
Tr
en
d
2)
Am
bi
en
t
meas
ures
Fi
sh
La
ke
s
Mi
ch
ig
an
an
d
Er
ie
Ba
si
n
PC
Bs
,
Al
dr
in
Di
el
dr
in
To
ta
l
DD
T
Ch
lo
rd
an
e
End
rin
Me
th
ox
yc
hl
or
He
xa
ch
lo
ro
-
ben
zen
e
Pe
nt
ac
hl
or
o-
p
h
e
n
o
l
Hex
ach
lor
o—
cy
cl
oh
ex
an
e
Ar
se
ni
c
Ca
dm
iu
m
,
Ch
ro
mi
um
Co
pp
er
,
Me
rc
ur
y
an
d
Le
ad
Fo
rm
al
,
na
ti
on
al
p
r
o
g
r
a
m
4
6
CAN
ADI
AN
MON
ITO
RIN
G
PRO
GRA
MS
Nat
ion
al
Hat
er
Rese
arch
Inst
itut
e
Ra
di
oa
ct
iv
it
y
Sur
vei
lla
nce
Pu
bl
ic
he
al
th
Ha
te
r
Fi
sh
Gr
ea
t
La
ke
s
Ra
di
on
uc
li
de
s
De
te
rm
in
e
co
nc
en
tr
a—
ti
on
s
of
ra
di
o-
nu
cl
id
es
in
op
en
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
an
d
in
se
le
ct
ed
sp
ec
ie
s
of
fi
sh
 
Envir
onmen
t
Ca
na
da
(D
OE
)
Gr
ea
t
La
ke
s
Ba
si
n
Hu
er
Po
Hu
ﬁo
n
1) T
rend
ev
al
ua
ti
on
Hat
er
Ni
ag
ar
a
Ri
ve
r
To
ta
l
Me
ta
ls
,
Ar
se
ni
c,
Cy
an
id
e,
Me
rc
ur
y,
PC
Bs
Or
ga
ni
c
ca
rb
on
s,
Po
ly
nu
cl
ea
r
ar
om
at
ic
hy
dr
oc
ar
bo
ns
Se
le
ni
um
,
Pht
hal
ate
s
6t
h
ye
ar
of
co
nt
in
ui
ng
pr
oj
ec
t
Co
mp
on
en
t
of
GL
IS
P
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TABLE 3(a). TOXICS MONITORING PROGRAMS IN THE GREAT LAKES BASIN ~ 1981
 
[-___.___cw_____ L .i L--. _ ___.
~. ~
SPONSOR/
i
AGE”
Y
RAT
ION
ALE
MEDIUM
OBJECTIVE
SAMPLED LOCATION
32. Environment
Canada (DOE)
- con
tinue
d
30 locations on
Niagara River
2) Source survey Hater
Sediments
3)
Loadings
sediments
Suspended Niagara-on-Lake
4) Trend
Water
evaluation Suspended
sediments
St. Lawrence River
5)
Water
Suspended
sediments
Lake Ontario
Great Lakes Basin 1) Methods Water
Water Pollution development Algae
2) Trend
evaluation
Lake Huron,
Lake Superior,
Georgian Bay,
North Channel
Great Lakes Basin 1) Methods
Water Pollution
Sediments
development Water
2) Trend
evaluation
3) Inventory
Lake Huron,
Lake Erie,
Lake Superior
Great Lakes Basin
Water Pollution
Source survey Water
Benthos
Sediments
Lake
Huron/
Georgi
an Ba
y
 
PROGRAM
PARAMETERS DESCRIPTION
PCBs, Organic Component of GLISP
carbons,
Chlorobenzene
Phthalates
Trace metals
Polynuclear
aromatic
hydrocarbons
Dioxin
GC-MS scan
PCBs, Organic
carb
ons,
Phthalates
Chlorobenzene
Dioxin
GC-MS scan
Mer
cur
y
Lead
PCBs, Organic 5th year of continuing
carbons project
Phthalates
Chlorobenzene
Dioxin
GC-MS
scan
Mercury
Lead
7
stations
Not specified Algal health surveil-
lance in the Upper
Lakes
Not specified Phycological studies
in the St. Lawrence
Great
Lakes
Mineral acids Impact of atmospheric
and metals
po‘lutants
   
 4
8
2
.
3.
 
AGENCY
Envir
onmen
t
Canada
— continued
Ontario MOE
TABLE 3(a).
SPONSOR/
RATI
ONAL
E
Gre
at
Lak
es
Fis
h
Mon
ito
rin
g
Grea
t La
kes
Fish
Monit
oring
Gre
at
Lak
es
Bas
in
Wat
er
Pol
lut
ion
Grea
t La
kes
Basi
n
Wat
er
Poll
utio
n
Grea
t La
kes
Wate
r
Qual
ity
Agre
emen
t
Gre
at
Lak
es
Hat
er
con
tam
ina
nts
Gre
at
Lak
es
Bas
in
Wat
er
Pol
lut
ion
Gre
at
Lak
es
Bas
in
Wat
er
Pol
luti
on
OBJE
CTIV
E
1) Methods
devel
opmen
t
2)
He
al
th
1) Trend
2) Health
Trend e
valuatio
n
Trend o
ver tim
e
Methods
development
1) Spatial &
te
mp
or
al
tren
ds &
discov
ery of
MEDIUM
SA
MP
LE
D
Fi
sh
F
i
s
h
Fi
sh
Zo
op
la
nk
to
n
Benthos
Phyto-
pl
an
kt
on
Fi
sh
Plan
kton
Herring
gul
ls
new
cont
amin
ants
2)
Eco
sys
tem
heal
th
1) T
rend
2) Source
id
en
ti
fi
ca
ti
on
1) Trend
2)
Inv
ent
ory
3) P
ubli
c He
alth
Wat
er
Algae
Ha
te
r
Se
di
me
nt
s
Phyto-
pl
an
kt
on
Fi
sh
LO
CA
TI
ON
Lak
e S
t.
Cla
ir,
Lak
e H
uro
n,
Lak
e
Eri
e,
Lak
e O
nta
rio
Lak
e O
nta
rio
Great
Lakes
Lake
Huron
,
Geo
rgi
an
Bay
,
North
Channe
l
Gre
at
Lak
es
Gre
at
Lak
es
La
ke
Hu
ro
n,
St.
Mar
ys
Riv
er,
Geo
rgi
an
Bay
Lak
e
Eri
e,
St
.
Cl
ai
r
Ri
ve
r,
De
tr
oi
t
Ri
ve
r,
Na
nt
ic
ok
e,
Gr
an
d
Ri
ve
r
TOX
ICS
MON
ITO
RIN
G
PRO
GRA
MS
IN
THE
GRE
AT
LAK
ES
BAS
IN
- 1
981
PARAM
ETERS
 
PR
OG
RA
M
DE
SC
RI
PT
IO
N
Not
spe
cif
ied
Mon
ito
rin
g
tum
ors
in
Grea
t La
kes
fish
Not
spe
cif
ied
Rep
rod
uct
ion
in
Gre
at
Tra
ce
met
als
Or
ga
ni
c
con
tam
ina
nts
Lak
es
lak
e t
rou
t
Des
cri
bin
g
lev
els
of
tra
ce
met
als
and
orga
nic
con
tam
ina
nts
in
fi
sh
,
zo
op
la
nk
to
n
and
ben
thi
c i
nve
r-
tebr
ates
Not
sp
ec
if
ie
d
Lo
ng
te
rm
ch
an
ge
s
of
Or
ga
no
-
ch
lo
ri
ne
resi
dues
Tra
ce
met
als
&
or
ga
ni
c
co
nt
am
in
an
ts
He
av
y
me
ta
ls
PCBs
Or
ga
ni
cs
He
av
y
me
ta
ls
phy
top
lan
kto
n a
ggre
—
gat
ion
s
in
res
pon
se
to
wa
te
r
qu
al
it
y
co
nd
it
io
ns
De
fi
ne
st
or
ag
e
co
nd
it
io
ns
re
qu
ir
ed
fo
r
a
bi
ol
og
ic
al
tis
sue
ban
k
Mo
ni
to
ri
ng
re
pr
od
uc
ti
on
su
cc
es
s
&
co
nt
am
in
an
t
levels
Lak
e H
uro
n w
ate
r
qua
lit
y
sur
vei
lla
nce
Lake
Erie
wate
r
quali
ty su
rveil
lance
   
TABLE 3
(a). T
OXICS M
ONITORI
NG PROG
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THE GRE
AT LAKE
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- 1981
 
SPONSOR/
MEDIUM
PROGRAM
AGENCY
RATIONA
LE
OBJECTI
VE
SAMPLED
LOCATION
PARAMET
ERS
DESCRIP
TION
3. On
tario
MOE
Great
Lakes
Basin
1) Tre
nd
Water
Lake O
ntario
,
Organi
cs
Survei
llance
and as
sess-
- conti
nued
Water P
ollution
2) Sour
ce
Sediment
s N
iagara
River
Heavy m
etals
ment of
water q
uality
identif
ication
Zoobent
hos
Nearsho
re L. O
nt.
in the
nearshor
e and
3) Inve
ntory
Algae
Hamilto
n Harbo
ur
problem
areas
.
Fish
Toront
o Wate
rfront
Macrop
hytes
Port H
ope -
Plankt
on
Gancra
ska
Invert
e-
Bay of
Quinte
brates
St. Lawrenc
e R.
‘
 
Grea
t La
kes
Basi
n
Water Pollution
Trend
Water
Great Lakes
Metals
1) Surveill
ance of
Public
Health
Fish
Major t
ributari
es, D
ioxin
Water Q
uality
for all
Inventory
Phyto-
Nearshore a
reas
of the Grea
t Lakes
plankton
2) Evaluation of re—
Sediments
quirement a
nd con-
trols
for n
ew w
ater—
front d
evelopme
nt
3) Pro
vide
inform
ation
for the
public
and
governm
ent age
ncies
A
A
A
c
—
c
N
M
4
9
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AGENCY
SPONSOR/
RATIONALE
TABLE 3(b).
OBJE
CTIV
E
MEDIUM
SAMP
LED
LOCATION
TOXICS RESE
ARCH PROGRA
MS IN THE G
REAT LAKES
BASIN - 198
1
PARAMETERS
PRO
GRA
M
DES
CRI
PTI
ON
A.
1
.
 
U.S. RESEARCH PROGRAMS
Argonne National
Laboratory
 
Special Study
Illinois Institute
of Technology
U.S.
EPA
U.S. EPA and
Army Corps of
Engineers
U.S. Dept.
Ene
rgy
Great Lakes
Research Program
U.S.
EPA
Special study
Resolve
areas o
f
conc
ern
Trend evaluation
Trend evaluation
Dischar
ge iden
ti
fication
Trend evaluation
1) Source survey
2) Effects of
toxics
3) Conc. & Dist.
of t
oxic
s
1) Trend evalu-
at
io
n
2) Environmental
variables
Water and
sedi
ment
s
Hat
er
Atmosphere
Water
Water
Water
Lake Michigan and
Illinois River
Bas
in
Great
Lakes
Northeast U.S.,
including Great
Lakes area
Lake Erie
Great
Lakes
Great Lakes
Great Lakes
Not sp
ecifie
d
Not
spe
cif
ied
Not sp
ecifie
d
Not
spe
cif
ied
Not specified
He
av
y
me
ta
ls
Acid
rain
Orga
nics
Not sp
ecifie
d
Site specific studies
of sout
hern La
ke
McMgw M
ﬂmm md
inshor
e wate
rs
Complexatio
n, specia-
tion of trace metals
Charact
erizati
on of
acidic aerosols;
models of transport
and deposition
Liter
ature
surve
y of
contamin
ants an
d
environment
al effects
Environment
al chemistr
y
of the
transura
nic
elem
ents
Form
al
pro
gra
m
a) Bioge
ocheméca
l
cycl
ing
of
pot
ent
ial
ly
toxic metals
b) Inputs,
transtonr
tion
s,
and
fate
s
pollu
tants
c) Biological and eco—
logical
impacts
of
toxic ma
terials
d) E
nviro
nment
al v
ari-
ables -
ld now
they
determi
ne leve
ls of
cont
amin
ants
in G
reat
Lak
es
fis
hes
.
  
  
 5
1
AGENCY
2.
Cranorook
Institute of
Science
TABLE
3(b). TOXICS RESEARCH PROGRAMS IN THE GREAT LAKES BASIN — 1981
 
SPONSOR/
RATIONALE
OBJECTIVE
MEDIUM
SAMPLED
LOCATION
PARAMETERS
PROGRAM
DESCRIPTION
 
Environmental
Research Lab.
U.S. EPA
Environmental
Research Lab.
U.S.
EPA
Trend evaluation
Contaminant
survey
Water
Water
Saginaw Bay, Lake
Huron,
Lake Erie
Saginaw Bay (Lake
Huron)
PCBs
Phosphorus
P
C
B
s
Organic Scans
Flux
oforganic toxins
and major nutrients
Survey of hazardous
substances
3.
DePaul
University
Large
Lakes
Research Station
U.S. EPA
Large Lakes
Research Station
U.S. EPA
Ambient measure
Source survey
Hater
Atmosphere
Hat
er
Atmosphere
Upper Great Lakes
Basin
Saginaw
Bay, Lake
Michigan
P
C
B
s
PCBs
PCBs in atmosphere and
Lake Michigan
Atmospheric
inputs
of
PCBs to Saginaw Bay
4.
Heidelberg
College
Lake Erie Waste-
water Management
Study
U.S.
Anny Corps
of Engineers
Trend by area
Ambient measure
Water
Sediments
N.H. Ohio tributa-
ries
to Lake
Erie
Rochester
Harbor,
N.Y.
Not specified
Not specified
Water quality monitor—
ing for selected
basin
Sampling and analyses
of sediments from
Rochester Harbor
5.
Manhattan
College
U.S. EPA
U.S. EPA
U.Sa EPA
Methods develop-
ment
Trend evaluation
Methods develop-
m
e
n
t
Sediments
Hater
Great Lakes
Great
Lakes
Great Lakes
P
C
B
s
Organic toxins
PCBS
Phosphorus
Heavy Metals
PCBs
Mathematical modeling
of toxic substances
in Great Lakes food
chain
Analysis of nutrient
and toxic chemical
fluxes
Mathematical models of
the fate of toxic
chemicals
6.
Medical
College
of Wisconsin
 
National Institute
of Health
Trend evaluation Fish
Wisconsin
Not specified
Lab study of metabolism
of chemicals in fish
 
5
2
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AGENCY
SPONSOR/
RATI
ONAL
E
OB
JE
CT
IV
E
MED
IUM
S
A
M
P
L
E
D
LO
CA
TI
ON
PA
RA
ME
TE
RS
P
R
O
G
R
A
M
DE
SC
RI
PT
IO
N
Medi
cal
Col
leg
e
of Mis
consin
- con
tinue
d
Nat
ion
al
Oce
ani
c
an
d
At
mo
sp
he
ri
c
Adm
ini
str
ati
on
U.S
.
Dep
t.
of
Comm
erce
Trend e
valuatio
n
Fi
sh
Aq
ua
ti
c
mi
cr
o—
or
ga
ni
sm
s
Gr
ea
t
La
ke
s
Sub
sti
tut
ed
phen
ols
Bi
ot
ra
ns
fo
rm
at
io
n
of
su
bs
ti
tu
te
d
ph
en
ol
s
by
fis
h
and
aqu
ati
c
mi
cr
oo
rg
an
is
ms
Michigan Dept.
of P
ubli
c He
alth
Lar
ge
Lak
es
Res
ear
ch
Sta
tio
n
U.
S.
EP
A
Ce
nt
er
fo
r
Di
se
as
e
Cont
rol
Public
health
Public
health
Hum
ans
Hum
ans
Il
li
no
is
,
Mi
ch
ig
an
,
Wi
sc
on
si
n
Mi
ch
ig
an
PCBs
P885
P885
Ev
al
ua
ti
on
of
hu
ma
n
ex
po
su
re
to
wa
te
r
bo
rn
e
ch
em
ic
al
s
in
th
e
Gr
ea
t
La
ke
s
Lo
ng
te
rm
ev
al
ua
ti
on
of
hu
ma
ns
ex
po
se
d
to
PBBs
 
Michig
an Sta
te
University
U.S
. D
ept
. o
f
Agric
ultur
e
Nati
onal
Ocea
nic
and
Atm
osp
her
ic
Ad
mi
ni
st
ra
ti
on
U.S
. D
ept
. o
f
Co
mm
er
ce
Nat
ion
al
Oce
ani
c
an
d
At
mo
sp
he
ri
c
Adm
ini
str
ati
on
U.S
.
Dep
t.
of
Conm
erce
U.
S.
EP
A
Mil
l
Cre
ek
Wat
er—
she
d P
roj
ect
U.
S.
EP
A
U.
S.
EP
A
Tren
d ev
alua
tion
Trend e
valuati
on
Amb
ien
t m
eas
ure
Ec
os
ys
te
m
resp
onse
Res
olv
e
are
as
of
co
nc
er
n
Tox
ica
nt
str
ess
stu
dy
Ha
te
r
Aq
ua
ti
c
mi
cr
o-
or
ga
ni
sm
s
Te
rr
es
tr
ia
l
en
vi
ro
n-
me
nt
Wat
er
Wat
er
In
la
nd
wa
te
rs
of
mi
d-
Mi
ch
ig
an
Mi
ch
ig
an
Sa
gi
na
w
Ba
y
Peac
h Ri
dge
area
no
rt
h
of
Gr
an
d
Ra
pi
ds
,
Mi
ch
ig
an
Mi
ll
Cr
ee
k,
Gr
an
d
Ra
pi
ds
,
Mi
ch
ig
an
ar
ea
Ar
ti
fi
ci
al
ly
bu
il
t
co
nt
ro
ll
ed
ri
ve
r
Pes
tic
ide
s
Ra
di
on
uc
li
de
s
Hal
oge
nat
ed
po
ll
ut
an
ts
PCBs
DD
T
Diel
drin
Not
sp
ec
it
ie
d
No
t
sp
ec
if
ie
d
Not
sp
ec
if
ie
d
Ec
ol
og
ic
al
re
la
ti
on
~
sh
ip
s
of
pe
st
ic
id
es
;
ra
di
on
uc
li
de
s
an
t
nu
tr
ie
nt
s
in
aﬂ
ua
il
n
co
mm
un
it
ie
s
Me
ta
bo
li
c
ch
an
ge
s
3
ha
lo
ge
na
te
d
po
li
ua
ta
nt
s
by
mi
cr
o-
or
ga
ni
sm
s
PCB
s,
DDT
com
pou
nds
and
Di
el
dr
in
lev
els
in c
arp
Eco
sys
tem
res
pon
ses
to
alt
ern
ati
ve
pe
st
ic
id
es
Fo
rm
al
pr
og
ra
m
AS
SL
ss
me
nt
of
en
er
gy
-
re
la
te
d
to
}
Ca
nt
st
re
ss
in
an
en
gi
ne
er
ed
:‘
os
ys
te
m
  
 TABLE 3(b). TOXICS RESEARCH PROGRAMS IN THE GREAT LAKES BASIN - 1981
.
SPONSOR/ ~ MEDIUM - PROGRAM
AGENCY RATIONALE OBJECTIVE SAMPLED LOCATION PARAMETERS DESCRIPTION
8. Michigan State National Oceanic Control of toxic Nationwide Not specified Implementation of the
University and Atmospheric substances Toxic Substances
- continued Administration ' Control Act
U.S. Dept. of
Conm
erce
9. New York State State of New York Control of toxic Erie and Columbia Not specified Toxic Substances
Dept. of U.S. EPA substances Counties, Control Pilot Study
Environment New York for Erie & Columbia
Conservation Counties, New York
 
10. New York State U.S. EPA Toxicity trend Great Lakes Great Lakes Not specified Comparative studies of
Dept. of Health evaluation phyto- toxicity of various
plankton
organic toxicants on
phytoplankton
11. Ohio State Large Lakes Conc. and trends Fish Lake Erie tributary Organo- Conc. and uptake rates
University Research Station of contaminants mouths chlorine of organochlorine
U.S. EPA contaminants contaminants in fish
5
3
U.S. Fish and Methods develop— Fish Lake Erie Western Not specified Bilateral asymmetry in
Wildlife Service ment Basin; Findlay fish as an index of
Reservoir #1, 0H;
environmental con—
New London Reser- tamination
voir, 0H; Wauseon
‘
Reservo
ir #1;
0H;
Little Rock Lake,
WS.
'
12. State University
U.S. EPA
Trend by area Se
diments Lake Erie
shore Not specif
ied Lake Erie nearsh
ore
of New York at
from Conneaut,
monitoring of toxic
Buffalo
Ohio to Buffalo,
substances in sedi-
New York ments
SCA Chemica
ls
Methods dev
elop- Wat
er
Niagara Riv
er near
Not specifi
ed Lower N
iagara Rive
r
Corporation
ment
Youngstown,
N.Y.
modeling
Great Lakes
Trend evalu
ation Wat
er-
Niagara Riv
er,
Not specifi
ed Niagara
River
Laboratory
' Welland River,
monitoring
Lake O
ntario
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TABLE
3(b).
TOXICS
RESEAR
CH PRO
GRAMS
IN THE
GREAT
LAKES
BASIN
- 1981
AGENCY
SPONSOR/
RATIONALE
OBJEC
TIVE
MED
IUM
SAMPLED
LOCA
TION
PARAM
ETERS
PR
OG
RA
M
DES
CRI
PTI
ON
Oswego
13. State University
of New York at
Nationai Oceanic
and Atmospheric
Administration
U.S.
Dept.
of
Commerce
Nationai
Oceanic
and Atm
ospheri
c
Admini
strati
on
U.S. Dept. of
Cu
nn
er
ce
Nationai Oceanic
and Atmospheric
Admini
strati
on
U.S
. D
ept
. o
f
Conm
erce
Oswego County
Dept. o
f Healt
h
and Pianning
Trend evaTuation
Tren
d ev
aiua
tion
Trend o
ver tim
e
1) Inventory
2) Trend evaiu-
ation
3) Pubi
ic heaT
th
Sediments
annais
Coh
o s
aim
on
Wat
er
Ground
water
Oswe
go R
iver
and
adj
ace
nt
Lak
e
O
n
t
a
r
i
o
Lak
e O
nta
rio
Lake On
tario a
nd
tributaries
Osw
ego
Cou
nty
Mirex
Mirex
Mirex
Not sp
ecifie
d
Lake
Ontar
io b
ottom
sed
ime
nt-
mir
ex
rel
ati
ons
hip
s
Reproductio
n and tissu
e
response in Prairie
Voies
fed m
irex
and
Lake On
tario c
oho
sai
mon
Ups
tre
am
mig
rat
ion
of
the Lake
Ontario
co
nt
am
in
an
t,
mi
re
x
Groun
dwate
r po
iiuti
cn
stud
y i
n O
sweg
o
Cou
nty
14. U.S. Dept. of
Conmerce
National
Oceanic
and Atm
ospheri
c
Administration
U.S. D
ept. o
f
Comm
erce
Nati
onai
Ocea
nic
and
Atm
osp
her
ic
Admini
strati
on
U.S. D
ept.
of
Comm
erce
Trend o
ver are
a
Trend evaiuation
Water
Water
Gre
at
Lak
es
Great
Lakes
Poiynuciear
aromatic
hyd
ro—
carb
ons
Not
spe
cif
ied
Dis
tri
buti
on
of p
oiy—
nuclear
aromatic
hydrocarbons
Fates a
nd effe
cts
mode
ling
of t
oxic
substances
15. U.
S. EP
A
Large
Lakes
(LL
RS)
 
Rese
arch
‘Sta
tion
U.
S.
EP
A
(LLRS)
U.
S.
EP
A
(LLRS)
U.
S.
EP
A
(LLRS)
1) Em
ergin
g
probiems
2) Pubi
ic heaT
th
Tren
d ev
aiua
tion
Trend e
vaiuati
on
Drin
king
wat
er
Atmos
phere
Wat
er
Lak
e S
upe
rio
r
Lake
Huron
Sag
ina
w B
ay,
Lak
e H
uro
n
Not sp
ecifie
d
PCBs
PCBs
Form
ai
pro
gra
m
Atmospheric
sampling
prog
ram
for
Lake
Huron
area
Mass
balan
ce m
odeis
f
o
r
P
C
B
:
   
5
5
  
AGENCY
15. U.S. EPA
-
continued
TABLE 3(b).
TOXICS RESEARCH PROGRAMS IN THE GREAT LAKES BASIN - 1981
 
S
P
O
N
S
O
R
/
RATIONALE
U.S. EPA
(LLRS)
U.S. EPA
(LLRS)
U.S. EPA
(LLRS)
U.S. EPA
Office of
Research and
Development
1) U.S. EPA,
Region V
2) Office of
Research and
Development
U.S. EPA
Environmental
Research Lab.
Duluth,
MN
U.S. EPA
Environmental
Research Lab.
Duluth, MN
Large Lakes
Research Station
Grosse Ile, MI
U.S. EPA
OBJECTIVE
Trend evaluation
Trend evaluation
Trend evaluation
1) Inventory
2)
Trend
Inventory
Methods develop-
ment
Source survey
1) Source survey
2) Trend
3) Dredging
guidelines
4) Public
health
MEDIUM
SAMPLED
Water
Water
Water
Wat
er
Atmosphere
Atmosphere
Sediments
Water
Humans
LOCATION
Great
Lakes
Saginaw
Bay
Great
Lakes
Great Lakes
Great
Lakes
Great
Lakes
tributaries
Great Lakes
Great Lakes
area
PARAMETERS
PCBs
Metals
Primary
models,
chlorinated
hydro-
carbons
Not
specified
Not speCified
Not specified
Not specified
P
C
B
s
Organic toxins
PROGRAM
DESCRIPTION
15 segment Great Lakes
mass
balance
for
PCBs
Metals mass balance
model
Hazardous
materials
fate models
Structure-activity
program for aquatic
environments
Identification of
residue-forming
hazardous
crgan.c
chemicals
Developing
methods
for
identifying
new
chemicals
and
sources
of toxic compounds
The
atmosphere
as
a
source of organic
mdmﬂalcmtmv
inants
) Atmosphere input
) Sediment
trends
) Development of
dredging guidelines
d)
Models
of contam-
inant
transport
)
Organic
pathways
)
Human
exposure
levels
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TA
BL
E
3(
b)
.
TO
XI
CS
RE
SE
AR
CH
PR
OG
RA
MS
IN
TH
E
GR
EA
T
LA
KE
S
BA
SI
N
-
19
81
  
AG
EN
CY
SP
ON
SO
R/
RA
TI
ON
AL
E
OB
JE
CT
IV
E
MED
IUM
S
A
M
P
L
E
D
L
O
C
A
T
I
O
N
PA
RA
ME
TE
RS
P
R
O
G
R
A
M
D
E
S
C
R
I
P
T
I
O
N
16
.
U.
S.
De
pt
.
of
th
e
In
te
ri
or
,
Fis
h
& W
ild
lif
e
Serv
ice
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
Tr
en
d
ov
er
ti
me
1)
Tr
en
d
ov
er
ti
me
2)
He
al
th
F
i
s
h
Gr
ea
t
La
ke
s
G
r
e
a
t
L
a
k
e
s
No
t
sp
ec
if
ie
d
No
t
sp
ec
if
ie
d
Co
nt
am
in
an
t
dy
na
mi
cs
:
s
u
r
v
e
i
l
l
a
n
c
e
o
f
co
nt
am
in
an
ts
Co
nt
am
in
an
t
dy
na
mi
cs
:
s
i
z
e
-
s
p
e
c
i
f
i
c
m
o
r
-
ta
li
ty
of
la
ke
tr
ou
i
fr
y
wi
th
di
ff
er
en
t
a
m
o
u
n
t
s
of
c
o
n
t
a
m
-
in
an
ts
17.
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e,
Gre
at
Lak
es
Re
se
ar
ch
La
b.
An
n
Ar
bo
r,
MI
18
.
Un
iv
er
si
ty
of
Mi
ch
ig
an
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
U.
S.
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
G
r
e
a
t
L
a
k
e
s
Re
se
ar
ch
La
b.
An
n
Ar
bo
r,
MI
U.
S.
De
pt
.
of
Co
nm
er
ce
1)
Tr
en
d
ov
er
time
2)
He
al
th
To
xi
co
lo
gi
ca
l
ev
al
ua
ti
on
Tr
en
d
ev
al
ua
ti
on
Em
er
gi
ng
pr
ob
le
ms
Tre
nd
eva
lua
tio
n
Tr
en
d
ev
al
ua
ti
on
Fi
sh
Wa
te
r
La
ke
s
Mi
ch
ig
an
,
Su
pe
ri
or
an
d
Hu
ro
n
G
r
e
a
t
L
a
k
e
s
L
a
k
e
M
i
c
h
i
g
a
n
Gr
ea
t
La
ke
s
G
r
e
a
t
L
a
k
e
s
L
a
k
e
M
i
c
h
i
g
a
n
No
t
sp
ec
if
ie
d
No
t
sp
ec
if
ie
d
Ac
et
on
e
PC
Bs
N
o
t
s
p
e
c
i
f
i
e
d
No
t
sp
ec
if
ie
d
N
o
t
s
p
e
c
i
f
i
e
d
C
o
n
t
a
m
i
n
a
n
t
dy
na
mi
::
s
ur
vi
va
l
o
f
la
ke
t
r
o
ut
e
g
g
s
an
d
f
r
y
T
o
x
i
c
o
l
o
g
i
c
a
l
at
io
n
of
re
c
 
ina
nts
E
f
f
e
c
t
s
of
a
c
e
t
o
n
e
an
d
PC
Bs
on
fe
r—
t
i
l
i
z
a
t
i
o
n
of
in
k:
tr
ou
t
eg
gs
Co
nt
am
in
an
t
tc
xi
cr
cc
ay
ev
al
ua
ti
ng
po
te
nt
wg
:
pr
ob
le
ms
po
se
d
by
or
ga
ni
c
co
mp
ou
nd
s
 
Co
nt
am
in
an
t
dy
na
mi
cs
:
s
t
u
d
i
e
s
f
o
c
u
s
s
i
r
g
on
th
e
im
pa
ct
s
cf
or
ga
ni
c
co
mp
ou
nd
s
on
th
e
Gr
ea
t
La
ke
s
fi
sh
er
y
Co
nt
ri
ou
fi
cn
of
su
rf
ac
e
mi
cr
ol
ay
er
to
ai
r/
wa
te
i
ex
ch
an
ge
of
o
r
g
a
n
i
c
p
o
l
l
u
t
a
n
t
s
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TABLE
3(b).
TOXI
CS R
ESEA
RCH
PROG
RAMS
IN T
HE G
REAT
LAKE
S BA
SIN
— I9
81
 
AGE
NCY
SPONSOR/
RATI
ONAL
E
OB
JE
CT
IV
E
MED
IUM
SAMP
LED
LOCA
TION
PARAM
ETERS
PROGRAM
DESCRI
PTION
18.
Univ
ersi
ty o
f
Mich
igan
- con
tinue
d
U.S
. D
ept
. o
f
Comm
erce
U.S
. D
ept
. o
f
Comm
erce
U.
S.
EP
A
U.S
.
Dep
t.
of
Cannerce
U.S.
Dept
. of
the
Inte
rior
U.S
.
Dep
t.
of
Ca
nn
er
ce
U.
S.
EP
A
Tren
d ev
alua
tion
Tre
nd
eva
lua
tio
n
Tre
nd
eva
lua
tio
n
1)
Tre
nd
by
are
a
2)
Tre
nd
by
tim
e
Sou
rce
ide
nti
fi-
ca
ti
on
Tren
d ev
alua
tion
Tren
d ev
alua
tion
Se
di
me
nt
s
Wat
er
Se
di
me
nt
s
Wat
er
Sediments
Phyto-
plan
kton
Algae
Lak
e M
ich
iga
n
Lak
e M
ich
iga
n
Lake
Huron
Wate
r sy
stem
s in
ge
ne
ra
l
Great
Lakes
Great Lakes
Sagina
w Bay,
Lak
e M
ich
iga
n
Grand
River
PC
Bs
Not
spe
cif
ied
Hea
vy
met
als
PCBs
Heavy
metals
PCBS
Hea
vy
met
als
Rel
eas
e
of
PCB
s
fro
m
sedi
ment
Cyc
lin
g
of
tox
ic
orga
nic
subs
tanc
es
in Gre
at La
kes
ecos
yste
m
Acc
umul
ati
on
and
fate
of
pot
ent
ial
ly
hazar
dous
subst
ances
in sediments
Distr
ibuti
on,
accum
u-
lation and
transport
of P
CBs
adsor
bed
on
suspende
d solid
s
Ident
ifica
tion
of co
n»
tribu
tions
to he
avy
metal e
nrichme
nt in
sedi
ment
s
Upta
ke,
accu
mula
tion
and r
emova
l of
PCBs
by p
hyto
plan
kton
Hea
vy
met
al
acc
umu
-
lati
on i
n be
nthi
c
alg
al
con
mun
iti
es
 
 
19.
Uni
ver
sit
y o
f
Minn
esot
a
 
U.
S.
EP
A
Lar
ge
Lak
es
Res
ear
ch
Sta
tio
n
U.
S.
EP
A
U.
S.
EP
A
Pub
lic
hea
lth
Tre
nd
eva
lua
tio
n
En
vi
ro
nm
en
ta
l
ef
fe
ct
s
of
co
nt
am
in
an
ts
Wat
er
Wat
er
A
q
ua
t
i
c
orga
nism
s
Gre
at
Lak
es
Bas
in
La
ke
Su
pe
ri
or
Great
Lakes
Orga
nic
toxi
ns
Solids
Not
spe
cif
ied
Asse
ssme
nt o
f po
tent
ial
healt
h ris
ks a
sso-
ciate
d wit
h or
ganic
contam
inants
Physi
cal
trans
port
of
pollutants
Envir
onmen
tal
impac
t
of e
nerg
y-re
late
d
org
ani
c c
omp
ound
s o
n
aquatic organisms
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TOX
ICS
RES
EAR
CH
PRO
GRA
MS
IN
THE
GRE
AT
LAK
ES
BAS
IN
— 1
981
 
AGENCY
SPONSOR/
RATIONALE
OBJE
CTIV
E
MEDIUM
SA
MP
LE
D
LO
CA
TI
ON
PARAM
ETERS
P
R
O
G
R
A
M
DE
SC
RI
PT
IO
N
19.
Uni
ver
sit
y o
f
Minnesota
- con
tinue
d
U.S. EPA
Large
Lakes
Researc
h Stati
on
U.
S.
EP
A
Nati
onal
Ocea
nic
and
Atm
osp
her
ic
Admini
strati
on
U.S
. D
ept
. o
f
Comm
erce
Trend e
valuatio
n
Trend o
ver tim
e
Inventory
Wat
er
Hater
Atmos
phere
Hat
er
Se
di
me
nt
s
Gr
ea
t
La
ke
s
La
ke
Su
pe
ri
or
La
ke
Su
pe
ri
or
No
t
sp
ec
if
ie
d
PCB
S,
DD
T
No
t
sp
ec
if
ie
d
Mol
ecu
lar
des
cri
pto
rs
and
aqu
ati
c
tox
ici
ty
PCBs
and
DDT
cycl
ing
in
Lak
e
Sup
eri
or
Mic
roc
ont
ami
nan
ts
in
air
,
wa
te
r
and
sed
ime
nts
in
Lak
e
Su
pe
ri
or
20. Uni
versity
of
Minneso
ta-Dulu
th
U.S.
EPA,
Grea
t
Lake
s N
atio
nal
Pro
gra
m
Cit
y o
f D
ulut
h-
Nate
r &
Gas
Dept
.
U.S. An
ny Corp
s
of Engineers
Con
tam
ina
nt
concen
tratio
ns
1) P
ubli
c he
alth
2) Tre
nd ov
er
time
Inve
ntor
y
Wat
er
Wa
te
r
Wat
er
West
ern
shor
e of
La
es
wm
ﬁm
Du
lu
th
,
Mi
nn
es
ot
a
Du
lu
th
Ha
rb
or
-
St.
Lou
is
Riv
er
Ta
co
ni
te
ta
il
in
gs
Tm
mﬁ
m
tail
ings
No
t
sp
ec
if
ie
d
Det
erm
ina
tio
n o
f t
aco
—
nit
e
tai
lin
g
con
cen
-
tra
tio
ns
in
pub
lic
wa
te
r
su
pp
li
es
Mo
ni
to
ri
ng
Du
lu
th
'x
wa
te
r
fi
lt
ra
ti
on
pl
an
t
fo
r
re
mo
va
l
of
tac
oni
te
tai
lin
g
amp
hib
ole
fib
ers
Dr
ed
ge
fi
ll
wa
te
r
qua
lit
y a
nal
ysi
s
 
21.
Univ
ersi
ty o
f
Wisco
nsin
 
Nati
onal
Ocea
nic
and
Atm
osp
her
ic
Admini
strati
on
U.S. Dept. of
Comm
erce
Nationa
l Ocean
ic
and
Atm
osp
her
ic
Administration
U.S
. D
ept
. o
f
Comm
erce
Nati
onal
Ocea
nic
and
Atm
osp
her
ic
Adm
ini
str
ati
on
U.S
.
Dep
t.
of
Comm
erce
Trend e
valuatio
n
Tren
d o
ver
time
Inve
ntor
y
Wat
er
Zoo
pla
nkt
on
(Dap
hnia
z
Se
di
me
nt
s
Benthos
Low
er
Fox
Riv
er/
Gr
ee
n
Ba
y
of
Lak
e M
ich
iga
n
U.
of
Wi
sc
on
si
n
La
ke
Mi
ch
ig
an
(I
nd
ia
na
Ha
rb
or
)
La
ke
Su
pe
ri
or
(D
ul
ut
h
Ha
rb
or
)
No
t
sp
ec
if
ie
d
Ca
dm
iu
m
Petro
leum
hyd
roc
arb
ons
Ass
ess
men
t o
f p
athw
ays
of
ch
em
ic
al
s
La
b
st
ud
y
of
re
sp
on
se
s
of
Da
ph
ni
a
po
pu
la
~
ti
on
s
to
lo
ng
-t
er
m
ca
dm
iu
m
ex
po
su
re
Pet
rol
eum
hydr
oca
rbo
ns
in
sed
ime
nts
and
bent
hos
 
x
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TABLE 3(b).
TOXICS RESE
ARCH PROGRA
MS IN THE
GREAT LAKES
BASIN - 198
1
 
AGE
NCY
SPONSOR/
RATIONALE
OBJE
CTIV
E
MEDIUM
SA
MP
LE
D
LOCA
TION
PARAM
ETERS
PROGRAM
DES
CRI
PTI
ON
I
i'
i
i
21. Uni
versity
of
Wisconsin
- con
tinue
d
National
Oceanic
and Atm
ospheri
c
Adm
ini
str
ati
on
U.S.
Dept.
of
Conmerce
Nnima
lmemi
c
and Atm
ospheri
c
Admini
strati
on
U.S.
Dept.
of
Comn
erce
National
Oceanic
and
Atm
osp
her
ic
Administration
U.S.
Dept.
of
Cann
erce
National Oceanic
and Atm
ospheri
c
Admini
strati
on
U.S
. D
ept
. o
f
Conm
erce
Nati
onal
Ocea
nic
and
Atm
osp
her
ic
Admini
strati
on
U.S
. D
ept
. o
f
Comn
erce
Sou
rce
sur
vey
Tren
d ev
alua
tion
Trend e
valuati
on
Trend e
valuati
on
Inventory
Atmos
phere
Wat
er
Wat
er
Lak
e M
ich
iga
n
Green
Bay,
Wisc
onsi
n
U. of W
isconsi
n
Lake M
ichiga
n
Lower F
ox Rive
r
and Gree
n Bay o
f
Lake M
ichiga
n
Not sp
ecifie
d
Arsenic
PCBs
PCBS
Not
spe
cif
ied
Air
pol
lut
ion
inp
ut
of org
anic
and
inorg
anic
subst
ances
Fate of
arsenic
dep
osi
ted
in
Gre
en
Bay b
y the
Menom
inee
Riv
er
Lab st
udy of
the ac
cu-
mul
ati
on,
dis
tri
bue
tion
and e
limin
ation
of P
CBs
in y
ello
w
perc
h an
d ra
inbo
w
trout
Effe
ct
of
spaw
ning
on
dist
ribu
tion
and
elimina
tion of
PCBs
An asse
ssment
of
selected
organic
pollu
tants
  
1) Wisc
onsin P
ower
and
Ligh
t
Exposure
eva
lua
tio
n
Atmosphere
Water
Colu
mbia
Coun
ty,
Wis
con
sin
;
Sou
th—
east
ern
Wisc
onsi
n
airshed;
Crystal
Lake
, W
isc
ons
in
Not s
pecif
ied
Coal—
fired
steam
plant
s:
huma
n an
d en
viro
n—
mental
exposure
to
air an
d wate
r
pollu
tants
2) U.
S. E
PA, O
ffice
of
Res
ear
ch
and
Dev
elo
pme
nt
22.
Uni
ver
sit
y o
f
Wisco
nsin-
Madison
Water
Nears
hore
Great
Lakes
An envir
onmenta
l
qual
ity
inde
x fo
r
nearsho
re area
s
Grea
t La
kes
Basi
n
13 I
nven
tory
Not
spec
ifie
d
2
Com
mis
sio
n
Tren
d
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TOX
ICS
RES
EAR
CH
PRO
GRA
MS
IN
THE
GRE
AT
LAK
ES
BAS
IN
- 1
981
 
AGE
NCY
SPONSOR/
RATI
ONAL
E
OB
JE
CT
IV
E
NED
IUM
SA
MP
LE
D
LOCATION
PARAM
ETERS
PROGRAM
DES
CRI
PTI
ON
CA
NA
DI
AN
RE
SE
AR
CH
PR
OG
RA
MS
Na
ti
on
al
Wa
te
r
Re
se
ar
ch
Inst
itut
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
Gr
ea
t
La
ke
s
Wa
te
r
Qua
lit
y A
gre
eme
nt
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
Gr
ea
t
La
ke
s
Wa
te
r
Qua
lit
y A
gre
eme
nt
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
Gr
ea
t
La
ke
s
Wa
te
r
Qua
lit
y A
gre
eme
nt
1) T
rend
ev
al
ua
ti
on
2) Me
thods
dev
elo
pme
nt
So
ur
ce
su
rv
ey
1) Inv
entory
2) T
rend
3) Me
thods
dev
elo
pme
nt
1) Dis
charge
ide
nti
fic
ati
on
2) Trend
1) T
rend
2) Methods
dev
elo
pme
nt
Tr
en
d
ev
al
ua
ti
on
Tr
en
d
ev
al
ua
ti
on
Hat
er
Se
di
me
nt
s
Se
di
me
nt
s
Wat
er
Wa
te
r
Se
di
me
nt
s
Ef
fl
ue
nt
Wa
te
r
Wat
er
Se
di
me
nt
s
Hes
ter
n
bas
in
of
Lake O
ntario
Nea
rsh
ore
Lake
Ont
ari
o
Gre
at
Lak
es
We
ll
an
d
Ri
ve
r;
Lo
ng
Po
in
t
Ba
y,
Lake
Erie
Gre
at
Lak
es
Gre
at
Lak
es
La
ke
On
ta
ri
o
No
t
sp
ec
if
ie
d
No
t
sp
ec
if
ie
d
C
o
p
p
e
r
Zinc
Ir
on
No
t
sp
ec
if
ie
d
Le
ad
,
Ti
n
co
mp
ou
nd
s
Zin
c,
Lea
d,
Copp
er,
Ni
ck
el
,
Ch
ro
mi
um
,
Co
ba
lt
,
Ca
dm
iu
m,
Ca
lc
it
e
PCBs
Mir
ex
DD
T
Dete
rmin
e t
he
avai
l—
ability
of toxic
subs
tanc
es
asso
ciat
ed
with
susp
ende
d m
att
er
an
d
se
di
me
nt
s
Con
tri
but
ion
of
pol
-
lut
ed
har
bou
rs
and
nears
hore
sedim
ents
to
the
con
tam
ina
nt
lo
ad
of
th
e
Gr
ea
t
Lak
es
Det
erm
ine
the
pro
ces
ses
reg
ula
tin
g t
he
dis
—
tr
ib
ut
io
n
an
d
fo
rm
s
of
tr
ac
e
el
em
en
ts
Id
en
ti
fy
co
nt
am
in
an
ts
dis
cha
rge
d
fro
m
ind
ust
ria
l
sou
rce
and
det
erm
ine
the
ir
im
pa
ct
Stud
y th
e c
hemi
cal
and
biol
ogic
al
proc
esse
s
of he
avy m
etals
in
the
env
iro
nme
nt
Inve
stig
ate
the
adso
rp~
tio
n
of
met
als
on
cal
cit
e
Mo
de
ll
in
g
of
th
e
fa
te
an
d
be
ha
vi
ou
r
of
cer
tai
n
org
ani
c
su
bs
ta
nc
es
   
TABLE 3(b). TOXICS RESEARCH PROGRAMS IN THE GREAT LAKES BASIN - 1981
 
.
SPONSOR/
MEDIUM
PROGRAM
AGENLY
RATIONALE
OBJECTIVE
SAMPLED
LOCATION
PARAMETERS
DESCRIPTION
1. Nationai Water
Toxic substances
1) Inventory
Hater
Great Lakes Basin
Trihaio-
Identifying potentiaiiy
Research
2) Source survey
methanes;
hazardous organics
Institute
chlorinated
and tracing their
— continued
benzenes,
origins
ethanes, &
ethyienes
Radioactivity
1) Source survey
Water
Lake Ontario
Tritium
Generate a point source
2) Trend
Radium
mode] for dispersion
of tritium and a
transport modei for
radium
Radioactivity
Environmentai
Hater
Great Lakes
Radionuciides Assess environmentai
effects
Asbestos
impact of releases of
fibres
radionuciides and
asbestos fibres to
the aquatic environ-
ment
   
0‘
_|
 
 General Discussion
At
fi
rs
t
gl
an
ce
,
Ta
bl
es
3(
a)
an
d
3(
b)
gi
ve
th
e
im
pr
es
si
on
th
at
th
er
e
ar
e
ma
ny
to
xi
c
su
bs
ta
nc
es
mo
ni
to
ri
ng
an
d
re
se
ar
ch
pr
og
ra
ms
,
ye
t
a
cl
os
e
ex
am
in
at
io
n
wi
ll
re
ve
al
th
at
mo
st
of
th
es
e
pr
og
ra
ms
ar
e
in
de
pe
nd
en
t
en
ti
ti
es
de
si
gn
ed
to
se
rv
e
on
ly
th
e
ma
nd
at
es
of
th
e
im
pl
em
en
ti
ng
or
ga
ni
za
ti
on
.
Al
so
,
ma
ny
of
th
e
en
tr
ie
s
we
re
sh
or
t
te
rm
st
ud
ie
s,
wh
ic
h
ha
ve
no
w
be
en
co
mp
le
te
d.
Cu
rr
en
tl
y,
th
ey
al
mo
st
ex
ha
us
t
la
bo
ra
to
ry
ca
pa
ci
ti
es
in
th
e
Gr
ea
t
La
ke
s.
Th
is
si
tu
at
io
n
le
av
es
li
tt
le
op
po
rt
un
it
y
an
d
re
so
ur
ce
fo
r
pr
og
ra
ms
of
br
oa
de
r
perspectives.
Th
e
ma
jo
r
ef
fe
ct
s
of
th
is
li
mi
ta
ti
on
wi
ll
pr
ob
ab
ly
be
co
me
mo
re
ev
id
en
t
as
th
e
Gr
ea
t
La
ke
s
In
te
rn
at
io
na
l
Su
rv
ei
ll
an
ce
Pl
an
(G
LI
SP
)
is
im
pl
em
en
te
d.
As
GL
IS
P
or
ig
in
at
ed
un
de
r
th
e
19
72
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t,
wh
ic
h
em
ph
as
iz
ed
th
e
eu
tr
op
hi
ca
ti
on
is
su
e,
th
e
co
nt
am
in
an
t
po
rt
io
n
of
th
e
pl
an
is
sm
al
l
an
d
re
qu
ir
es
fu
rt
he
r
de
ve
lo
pm
en
t.
At
it
s
pr
es
en
t
le
ve
l,
ho
we
ve
r,
GL
IS
P
ca
n
pr
ov
id
e
as
se
ss
me
nt
of
in
pu
t
le
ve
ls
of
to
xi
cs
an
d
th
ei
r
en
vi
ro
nm
en
ta
l
im
pa
ct
s
(p
ar
ti
cu
la
rl
y
wi
th
re
ga
rd
to
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
).
Th
e
pl
an
ma
ke
s
av
ai
la
bl
e
to
th
e
Pa
rt
ie
s
of
th
e
19
78
Ca
na
da
-U
ni
te
d
St
at
es
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t,
an
as
se
ss
me
nt
of
pr
og
re
ss
un
de
r
th
e
Ag
re
em
en
t
an
d
pr
ov
id
es
gu
id
an
ce
in
th
e
de
ve
lo
pm
en
t
of
fu
tu
re
pr
og
ra
ms
fo
r
th
e
en
ha
nc
em
en
t
an
d
protection of water quality.
Ta
bl
e
4
su
mm
ar
iz
es
the
pa
ra
me
te
rs
and
pr
og
ra
ms
ou
tl
in
ed
in
GL
IS
P
as
th
ey
re
la
te
to
th
e
en
vi
ro
nm
en
ta
l
me
as
ur
em
en
ts
of
to
xi
cs
.
Ma
ny
co
mp
on
en
ts
of
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
are
to
be
mo
ni
to
re
d
in
th
e
GL
IS
P
de
si
gn
.
Al
th
ou
gh
ma
ny
of
th
e
pr
og
ra
ms
ar
e
no
t
li
mi
te
d
to
ex
is
ti
ng
am
bi
en
t
co
nc
en
tr
at
io
ns
,
th
e
me
di
um
sam
ple
d
is
oft
en
not
sui
tab
le
for
det
erm
ini
ng
exp
osu
re.
Exc
ept
ion
s
to
thi
s
co
nd
it
io
n
ar
e
th
e
he
rr
in
g
gu
ll
eg
g
pr
og
ra
m
of
th
e
Ca
na
di
an
Wi
ld
li
fe
Se
rv
ic
e
an
d
th
e
sp
ot
ta
il
sh
in
er
pr
og
ra
m
of
th
e
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
bo
th
of
wh
ic
h
ca
n
be
us
ed
to
es
ti
ma
te
ex
po
su
re
.
Ef
fe
ct
mo
ni
to
ri
ng
pr
og
ra
ms
ar
e
ve
ry
mu
ch
de
pe
nd
en
t
on
th
e
re
se
ar
ch
co
mm
un
it
y.
Th
e
ut
il
iz
at
io
n
of
co
ho
sa
lm
on
be
ca
us
e
of
it
s
hu
ma
n
he
al
th
im
pl
ic
at
io
ns
,
is
a
go
od
ex
am
pl
e
of
an
ef
fe
ct
—o
ri
en
te
d
pr
og
ra
m,
bu
t
be
fo
re
fu
ll
ef
fe
ct
as
se
ss
me
nt
ca
n
be
pr
ov
id
ed
fu
rt
he
r
fo
od
ch
ai
n
mo
ni
to
ri
ng
is
re
qu
ir
ed
.
It
is
ess
ent
ial
to
rec
ogn
ize
the
dif
fic
ult
ies
of
per
for
min
g
eff
ect
and
ex
po
su
re
mo
ni
to
ri
ng
.
Ex
po
su
re
as
se
ss
me
nt
re
qu
ir
es
fr
eq
ue
nt
sa
mp
le
co
ll
ec
ti
on
in m
any
med
ia
to
det
erm
ine
whe
the
r e
xpo
sur
e i
s t
o b
e c
alc
ula
ted
as
ave
rag
e
concentration or as an event process.
Eff
ect
mon
ito
rin
g
in
nat
ura
l
sys
tem
s
is
bas
ic
det
ect
ive
wor
k,
whe
re
pat
hwa
ys
of
eff
ect
,
syn
erg
ist
ic
eff
ect
s,
and
phy
sio
log
ica
l
eff
ect
s m
ust
be
con
sid
ere
d.
Stu
die
s o
n m
uta
tio
ns
of
Chi
ron
omi
ds
(bl
ood
wor
ms)
,
gul
ls,
and
lak
e t
rou
t h
ave
bee
n u
nde
rta
ken
wit
h s
ome
suc
ces
s.
The
re
are
few
lon
g t
erm
stu
die
s,
how
eve
r,
on
rep
rod
uct
ion
,
ste
ril
ity
,
tum
ors
,
sur
viv
al,
and
hum
an
health effects.
It
is
rec
ogn
ize
d t
hat
res
ear
ch
pro
gra
ms
mig
ht
suf
fer
bec
aus
e o
f
ins
uff
ici
ent
res
our
ces
.
Fur
the
rmo
re,
the
re
is
no
mec
han
ism
to
ass
ure
pri
ori
ty
rese
arch
prog
rams
will
be i
dent
ifie
d an
d ma
inta
ined
.
It i
s es
sent
ial
that
an
eff
ect
ive
mec
han
ism
be
pro
vid
ed
to
add
res
s t
oxi
cs
pro
ble
ms
in
the
Gre
at
Lake
s.
Unti
l t
his
mech
anis
m is
deve
lope
d,
it w
ill
not
be p
ossi
ble
to d
esig
n a
coherent basinwide effects monitoring plan.
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 DESCRIBED BY GLISP
TABLE
4..
SUMMARY
OF
INTENSIVE
YEAR
TOXICS
MONITORING
SAMPLING.FREQUENCY
  
MAIN WILD- SEDI—
PARAMETER
TRIBUTARY
ATMOSPHERE*
LAKE
FISH**
LIFE
MENT
Total
Aluminum
6/yr.
l/yr.
I/yr.
Total Arsenic
6/yr.
1/yr.
1/yr.
l/yr.
1/yr.
Total
Cadmium
6/yr.
Monthly
(+ soluble)
1/yr.
l/yr.
1/yr.
Total
Chromium
6/yr.
l/yr.
l/yr.
1/yr.
Total
Copper
6/yr.
Monthly
(+ soluble)
l/yr.
1/yr.
l/yr.
Total Iron
6/yr.
Monthly (+ soluble)
1/yr.
l/yr.
Total
Lead
6/yr.
Monthly
(+ soluble)
l/yr.
l/yr.
1/yr.
l/yr.
Total Manganese
6/yr.
1/yr.
I/yr.
Total Mercury
6/yr.
Monthly (+ soluble)
1/yr.
1/yr.
1/yr.
1/yr.
Total Nickel
6/yr.
l/yr.
1/yr.
Total
Selenium
6/yr.
1/yr.
1/yr.
Total Vanadium
6/yr.
l/yr.
l/yr.
Total Zinc
6/yr.
Monthly (+ soluble)
l/yr.
1/yr.
l/yr.
Aldrin/Dieldrin
6/yr.
1/yr.
1/yr./
l/yr.
l/yr.
Chlordane
6/yr.
1/yr.
l/yr.
1/yr.
1/yr.
Cyanide
6/yr.
l/yr.
1/yr.
1/yr.
Diazinon
6/yr.
1/yr.
1/yr.
DDT & Metabolites
6/yr.
l/yr.
l/yr.
1/yr.
l/yr.
Endrin
6/yr.
1/yr.
1/yr.
1/yr.
Heptachlor
6/yr.
l/yr.
l/yr.
Lindane
6/yr.
1/yr.
l/yr.
1/yr.
Methoxychlor
6/yr.
1/yr.
l/yr.
Mirex (Photomirex) 6/yr. l/yr. 1/yr. 1/yr.
Parathion 6/yr. l/yr. l/yr. 1/yr.
Phenol 6/yr. l/yr. 1/yr. 1/yr.
Phthalic Esters 6/yr. 1/yr. 1/yr.
PCB 6/yr. 1/yr. 1/yr. l/yr. 1/yr.
Guthion
6/yr.
1/yr.
1/yr.
1/yr-
TOC 12/yr. l/yr. l/yr. 1/yr.
Toxaphene 6/yr. 1/yr. 1/yr. l/yr.
Organic Scan***
6/yr.
l/yr.
l/yr-*** 1/yr.
HCB
6/yr.
l/yr.
1/yr-
1/yr-
 
*No available methodology for routine monitoring of organics.
**Piscivore and herbivore species.
***Includes, but not limited to:
Kepone
Dichlorobenzenes
Trichlorobenzene
Tetrachlorobenzene
Pentachlorobenzene
Hexachlorobenzene
p-Bromoanisole
Chlorinated Naphthalene
Methylnaphthalene
Polybrominated Biphenyls
Polynuclear AromaticHydrocarbons
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Trichlorophenol
Pentachlorophenol
Tetrachlorophenol
Tetrachloroethylene
Chlorinated Styrenes
(Octa & Poly)
Hexachlorobutadiene
B-BHC (Benzene Hexachloride)
(BHC 1,2,3,4,5,6,—Hexachlorocyclohexane)
Chlorinated Terphenyls
   
 2. HAZARD ASSESSMENT
DEFINITIONS
Toxicity
—
An
inherent
property
of
any
chemical
which
can
result
in
adverse
biological
effects,
that
is,
poisonous.
Exposure
-
The
amount
of
a
chemical
to
which
any
component
of
the
ecosystem is exposed for a known time period, that is,
exposure
is
a
combination
of
concentration
and
time.
Hazard
—
A
complex
function
of
toxicity
and exposure
which may
result
in
harm
to
components
of
the
ecosystem.
Risk
—
The
probability
that
a hazard
will
occur
in
a certain
proportion of populations.
INTRODUCTION
The assessment of the hazard that
a specific chemical or group of chemicals
poses to a population must be carried out before regulatory, management, or
emergency actions
are taken.
The amount of effort invested
in this activity
will vary widely according to the nature of the actions to be taken.
If the
action is localized, such as the cleanup of a spill, the hazard assessment may
be perfunctory and based on a local reaction.
If the action is nationwide, such
as the banning of a certain chemical from commerce, the assessment should be
done in depth.
An attempt may even be made to determine numerically the risk
involved to a specific population so that the risks of using the chemical may be
weighed against the usefulness of that chemical to society.
Hazard assessment requires knowledge of the properties of the chemical,
the use of the chemical, and the population exposed. The use of scientific
expertise is necessary to make these determinations. Because of the numerous
applications of hazard assessment and because of the differing legal or
political requirement of the different jurisdictions, there is no cook book
approach to hazard assessment. Each agency usually develops its own
procedures to meet its specific needs.
PRIORITY SETTING
The process of prioritization involves the ranking of chemicals in order
of importance based on their physical, chemical and toxicological
characteristics and exposure potential. Priorities must be established within
any program so that resources can be allocated to produce optimum results.
Within toxic substances programs, the hazard posed by a chemical will
determine, to some extent at least, the relative program priority of the
chemical. Whether the program is monitoring, regulation, development of
analytical techniques, or performance of toxicity studies, a selection must be
made of specific chemicals from the myriad used in society . This
prioritization process is based on an assessment of hazard that may be
perfunctory or exhaustive, depending on the uses to which the priority scheme
will be put and the resources available for assessment.
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D
A
T
A
E
V
A
L
U
A
T
I
O
N
T
h
e
d
a
t
a
o
n
w
h
i
c
h
h
a
z
a
r
d
a
s
s
e
s
s
m
e
n
t
i
s
b
a
s
e
d
a
r
e
o
f
t
e
n
o
p
e
n
t
o
v
a
r
i
o
u
s
i
n
t
e
r
p
r
e
t
a
t
i
o
n
s
.
T
h
i
s
s
i
t
u
a
t
i
o
n
i
s
p
a
r
t
i
c
u
l
a
r
l
y
t
r
u
e
o
f
t
o
x
i
c
i
t
y
d
a
t
a
f
r
o
m
a
n
i
m
a
l
s
t
u
d
i
e
s
.
L
e
g
i
t
i
m
a
t
e
d
i
s
a
g
r
e
e
m
e
n
t
s
c
a
n
o
c
c
u
r
a
m
o
n
g
s
c
i
e
n
t
i
s
t
s
w
h
e
n
t
h
e
y
a
t
t
e
m
p
t
t
o
e
x
t
r
a
p
o
l
a
t
e
t
o
x
i
c
i
t
y
r
e
s
u
l
t
s
f
r
o
m
o
n
e
s
p
e
c
i
e
s
t
o
a
n
o
t
h
e
r
.
A
n
y
e
v
a
l
u
a
t
i
o
n
p
r
o
c
e
d
u
r
e
s
h
o
u
l
d
c
o
n
s
i
d
e
r
:
(1
)
t
h
e
q
u
a
n
t
i
t
y
a
n
d
q
u
a
l
i
t
y
o
f
d
a
t
a
,
(
2
)
w
h
e
t
h
e
r
t
h
e
d
a
t
a
w
e
r
e
o
b
t
a
i
n
e
d
u
s
i
n
g
s
c
i
e
n
t
i
f
i
c
a
l
l
y
a
c
c
e
p
t
e
d
p
r
o
c
e
d
u
r
e
s
,
(
3
)
t
h
e
a
p
p
r
o
p
r
i
a
t
e
n
e
s
s
o
f
t
h
e
t
o
x
i
c
i
t
y
t
e
s
t
s
f
o
r
t
h
e
c
o
m
p
o
u
n
d
s
u
n
d
e
r
i
n
v
e
s
t
i
g
a
t
i
o
n
,
(
4
)
w
h
e
t
h
e
r
t
h
e
a
u
t
h
o
r
s
i
n
t
e
r
p
r
e
t
e
d
t
h
e
d
a
t
a
b
y
g
e
n
e
r
a
l
l
y
a
c
c
e
p
t
e
d
m
e
t
h
o
d
s
o
r
u
t
i
l
i
z
e
d
n
o
v
e
l
h
y
p
o
t
h
e
s
e
s
,
a
n
d
(5
)
w
h
e
t
h
e
r
e
p
i
d
e
m
i
o
l
o
g
i
c
a
l
e
v
i
d
e
n
c
e
is
a
v
a
i
l
a
b
l
e
o
r
o
n
l
y
e
x
p
e
r
i
m
e
n
t
a
l
d
a
t
a
.
T
h
e
n
f
u
r
t
h
e
r
s
t
u
d
i
e
s
t
o
f
i
l
l
in
m
i
s
s
i
n
g
i
n
f
o
r
m
a
t
i
o
n
o
r
t
o
c
a
r
r
y
o
u
t
t
h
e
h
a
z
a
r
d
a
s
s
e
s
s
m
e
n
t
c
a
n
p
r
o
c
e
e
d
.
RISK ASSESSMENT
O
n
c
e
a
h
a
z
a
r
d
h
a
s
b
e
e
n
i
d
e
n
t
i
f
i
e
d
,
it
m
a
y
b
e
n
e
c
e
s
s
a
r
y
t
o
d
e
t
e
r
m
i
n
e
t
h
e
d
e
g
r
e
e
o
f
r
i
s
k
,
t
h
a
t
i
s
,
t
h
e
p
r
o
b
a
b
i
l
i
t
y
t
h
a
t
d
a
m
a
g
e
w
i
l
l
o
c
c
u
r
t
o
a
c
e
r
t
a
i
n
p
o
p
u
l
a
t
i
o
n
.
T
h
e
a
c
t
u
a
l
p
r
o
c
e
d
u
r
e
s
u
s
e
d
in
s
u
c
h
r
i
s
k
a
s
s
e
s
s
m
e
n
t
s
a
r
e
d
e
t
e
r
m
i
n
e
d
b
y
t
h
e
t
y
p
e
o
f
e
f
f
e
c
t
(
r
e
v
e
r
s
i
b
l
e
o
r
i
r
r
e
v
e
r
s
i
b
l
e
,
m
e
a
s
u
r
e
d
o
r
i
n
f
e
r
r
e
d
)
.
F
o
r
r
e
v
e
r
s
i
b
l
e
e
f
f
e
c
t
s
(
l
i
v
e
r
o
r
k
i
d
n
e
y
f
u
n
c
t
i
o
n
,
r
e
p
r
o
d
u
c
t
i
v
e
e
f
f
e
c
t
s
)
,
s
c
i
e
n
t
i
s
t
s
c
a
n
b
e
r
e
a
s
o
n
a
b
l
y
c
e
r
t
a
i
n
t
h
a
t
n
o
r
i
s
k
w
i
l
l
b
e
e
n
c
o
u
n
t
e
r
e
d
at
s
o
m
e
e
n
v
i
r
o
n
m
e
n
t
a
l
l
e
ve
l
,
b
y
u
s
i
n
g
s
a
f
e
t
y
m
a
r
g
i
n
s
f
r
o
m
t
h
e
n
o
—
o
b
s
e
r
v
e
a
b
l
e
e
f
f
e
c
t
l
e
v
e
l
i
n
a
n
i
m
a
l
s
.
T
h
e
r
e
is
s
t
i
l
l
a
s
c
i
e
n
t
i
f
i
c
d
e
b
a
t
e
w
h
e
t
h
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r
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a
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t
y
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r
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n
s
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n
b
e
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e
d
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r
c
h
e
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c
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l
s
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s
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n
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r
r
e
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b
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e
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e
c
t
s
s
u
c
h
a
s
c
a
n
c
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r
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r
g
e
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e
t
i
c
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e
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U
n
l
e
s
s
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h
e
r
e
a
r
e
d
a
t
a
o
n
p
h
a
r
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a
c
o
-
k
i
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c
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c
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p
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p
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t
o
s
o
m
e
e
x
t
e
n
t
o
n
h
o
w
c
o
n
s
e
r
v
a
t
i
v
e
t
h
e
a
p
p
r
o
a
c
h
.
T
h
e
r
e
is
,
as
y
e
t
,
n
o
d
e
f
i
n
i
t
i
v
e
e
v
i
d
e
n
c
e
t
h
a
t
o
n
e
m
o
d
e
l
w
i
l
l
b
e
o
f
us
e
f
o
r
al
l
c
h
e
m
i
c
a
l
c
a
r
c
i
n
o
g
e
n
s
.
ACCEPTABLE RISK
T
h
e
d
e
t
e
r
m
i
n
a
t
i
o
n
o
f
w
h
a
t
r
i
s
k
is
a
c
c
e
p
t
a
b
l
e
is
a
n
o
n
-
s
c
i
e
n
t
i
f
i
c
e
x
e
r
c
i
s
e
.
W
h
e
t
h
e
r
t
h
e
c
a
l
c
u
l
a
t
e
d
o
r
t
h
e
p
e
r
c
e
i
v
e
d
r
i
s
k
f
r
o
m
a
c
h
e
m
i
c
a
l
is
a
c
c
e
p
t
a
b
l
e
to
so
ci
et
y,
in
vi
ew
of
th
e
b
e
n
e
f
i
t
s
of
th
e
ch
em
ic
al
,
is
a
so
ci
al
an
d
p
o
l
i
t
i
c
a
l
d
e
c
i
s
i
o
n
.
It
is
no
t
s
u
r
p
r
i
s
i
n
g
t
h
a
t
d
i
f
f
e
r
e
n
t
p
o
l
i
t
i
c
a
l
j
ur
i
s
d
i
c
t
i
o
n
s
wi
ll
co
me
to
d
i
f
f
e
r
e
n
t
de
ci
si
on
s
on
wh
a
t
ri
sk
s
ar
e
ac
ce
pt
ab
le
.
A
n
n
e
x
12
do
es
no
t
r
e
f
e
r
to
a
c
c
e
p
t
a
b
l
e
r
i
s
k
s
i
n
c
e
t
h
i
s
is
t
h
e
s
o
l
e
re
sp
on
si
bi
li
ty
of
th
e
po
li
ti
ca
l
sy
st
em
s
wi
th
in
ea
ch
ju
ri
sd
ic
ti
on
.
HA
ZA
RD
A
S
S
E
S
S
M
E
N
T
W
I
T
H
I
N
TH
E
G
R
E
A
T
LA
KE
S
BA
SI
N
A
v
a
i
l
a
b
l
e
i
n
f
o
r
m
a
t
i
o
n
(I
JC
R
e
p
o
r
t
-
W
o
r
k
s
h
o
p
on
H
a
z
a
r
d
A
s
s
e
s
s
m
e
n
t
,
1
9
7
9
;
Or
ga
ni
c
Ch
em
ic
al
s
an
d
Dr
in
ki
ng
Wa
te
r,
Ne
w
Yo
rk
19
79
;
Pe
rs
on
al
Co
mm
un
ic
at
io
ns
,
19
80
/8
1)
co
nf
ir
ms
th
at
al
l
j
ur
i
s
d
i
c
t
i
o
n
s
wi
t
h
i
n
th
e
G
r
e
a
t
La
ke
s
ba
si
n
p
e
r
f
o
r
m
ha
za
rd
as
se
ss
me
nt
of
to
xi
c
ch
em
ic
al
s
an
d
to
xi
c
ch
em
ic
al
si
tu
at
io
ns
at
va
ry
in
g
l
e
ve
l
s
o
f
s
o
p
h
i
s
t
i
c
a
t
i
o
n
.
T
h
e
le
ve
l
of
a
c
t
i
v
i
t
y
u
s
u
a
l
l
y
d
e
p
e
n
d
s
on
t
h
e
le
ga
l
ma
nd
at
e
of
th
e
ju
ri
sd
ic
ti
on
in
qu
es
ti
on
,
th
e
av
ai
la
bl
e
ex
pe
rt
is
e,
an
d
th
e
s
pe
c
i
f
i
c
ne
ed
s
of
ea
ch
j
ur
i
s
d
i
c
t
i
o
n
.
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 The
majo
rity
of s
tate
s.fo
llow
the
fede
ral
lead
rega
rdin
g pr
iori
ty
list
s of
poll
utan
ts d
evel
oped
unde
r th
e Cl
ean
Wate
r Ac
t, t
he R
esou
rce
Cons
erva
tion
and
Rec
ove
ry
Act,
and
the
Tox
ic
Sub
sta
nce
s C
ont
rol
Act.
Alt
hou
gh
car
ryi
ng
out
asse
ssme
nts
of t
oxic
chem
ical
s,
few
juri
sdic
tion
s ha
ve w
ritt
en p
roce
dure
s fo
r
the various steps taken in carrying out assessments.
New
York
(Org
anic
Chem
ical
s an
d Dr
inki
ng W
ater
, 1
979)
has
summ
ariz
ed t
he
var
iou
s p
roc
edu
res
cur
ren
tly
ava
ila
ble
for
ris
k a
sse
ssm
ent
s.
The
y h
ave
als
o
ind
ica
ted
ado
pti
on
of
the
pro
ced
ure
s r
eco
mme
nde
d b
y t
he
Nat
ion
al
Aca
dem
y o
f
Sci
enc
e f
or
det
erm
ini
ng
act
ion
gui
del
ine
s f
or
dri
nki
ng
wat
er
qua
lit
y.
Thi
s
Sta
te
has
the
ava
ila
ble
exp
ert
ise
to
use
such
pro
ced
ure
s w
ith
full
awa
ren
ess
of the rigidity built into the system.
Mic
hig
an
has
pre
par
ed
a p
rot
oco
l f
or
ran
kin
g s
ubs
tan
ces
to
be
lis
ted
in
its
Cri
tic
al
Mat
eri
als
Reg
ist
ry.
The
cri
ter
ia
use
d d
eve
lop
a n
ume
ric
al
sco
re.
Ont
ari
o u
til
ize
s
a p
roc
edu
re
for
car
ryi
ng
out
haz
ard
ass
ess
men
ts
by
int
egr
ati
ng
the
dat
a
and
exp
ert
ise
of
sev
era
l
age
nci
es
(He
alt
h,
Lab
or,
and
Environment).
In
bot
h
the
Uni
ted
Sta
tes
and
Can
adi
an
fed
era
l
gov
ern
men
ts,
int
egr
ate
d
ac
ti
vi
ti
es
of
en
vi
ro
nm
en
t
and
he
al
th
ag
en
ci
es
lea
d
to
as
se
ss
me
nt
s
re
su
lt
in
g
fro
m
the
inp
ut
of
a w
ide
ran
ge
of
dis
cip
lin
es.
Nat
ion
al
sci
ent
ifi
c
pro
gra
ms
al
lo
w
th
e
fe
de
ra
l
gr
ou
ps
to
de
ve
lo
p
ne
w
cr
it
er
ia
an
d
me
th
od
s
of
to
xi
co
lo
gi
ca
l
ev
al
ua
ti
on
in
su
pp
or
t
of
as
se
ss
me
nt
ac
ti
vi
ti
es
.
Ex
pe
rt
is
e
in
ma
ny
fi
el
ds
is
av
ai
la
bl
e
in
fe
de
ra
l
ag
en
ci
es
to
qu
es
ti
on
th
e
sc
ie
nt
if
ic
va
li
di
ty
of
da
ta
an
d
to
in
te
rp
re
t
fr
om
fi
rs
t
pr
in
ci
pl
es
th
e
me
an
in
g
of
suc
h
da
ta
and
th
ei
r
re
le
va
nc
e
to
ma
n
an
d
th
e
en
vi
ro
nm
en
t.
Th
es
e
sc
ie
nt
if
ic
de
ba
te
s
do
le
ad
to
di
ff
er
en
t
as
se
ss
me
nt
s
in
va
ri
ou
s
ag
en
ci
es
,
bu
t
th
e
na
tu
re
of
sc
ie
nc
e
ma
ke
s
this situation inevitable.
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 3. CONTROL PROGRAMS
ONTARIO PROGRAMS
In
the
Pro
vin
ce
of
Ont
ari
o
the
aut
hor
ity
to
cen
tre
]
tox
ic
sub
sta
nce
s i
s
in
ve
st
ed
in
fo
ur
ma
jo
r
Ac
ts
.
Th
es
e
Ac
ts
ar
e
no
t
sp
ec
if
ic
to
to
xi
c
su
bs
ta
nc
es
,
bu
t
ad
dr
es
s
aTT
co
nt
am
in
an
ts
tha
t
im
pa
ir
th
e
qu
aT
it
y
of
th
e
en
vi
ro
nm
en
t.
Th
e
Ac
ts
pr
ot
ec
t
th
e
he
ai
th
an
d
sa
fe
ty
of
a1
1
pe
rs
on
s
an
d
pr
oh
ib
it
th
e
em
is
si
on
of
an
y
su
bs
ta
nc
e
th
at
ca
us
es
ha
rm
or
ma
te
ri
aT
di
sc
om
fo
rt
.
Th
ey
aT
so
pr
ot
ec
t
ag
ai
ns
t
da
ma
ge
to
pT
an
t
or
an
im
aT
Ti
fe
as
we
TT
as
pr
op
er
ty
.
Th
e
fo
TT
ow
in
g
is
a
re
vi
ew
of
so
me
of
th
e
ac
ti
on
s
ta
ke
n
un
de
r
th
es
e
Ac
ts
,
ma
ny
of
wh
ic
h
we
re
mo
ti
Va
te
d
by
th
e
co
nc
er
n
ab
ou
t
to
xi
c
su
bs
ta
nc
es
.
The Environmentai Protection Act
Th
e
On
ta
ri
o
En
vi
ro
nm
en
ta
T
Pr
ot
ec
ti
on
Ac
t
(O
-E
PA
)
gi
ve
s
th
e
pr
ov
in
ci
aT
of
fi
ce
r
th
e
po
we
r
to
en
te
r
an
y
pT
an
t
or
wo
rk
s
at
an
y
re
as
on
ab
Te
ti
me
an
d
to
ob
ta
in
su
ch
in
fo
rm
at
io
n
as
he
de
em
s
ne
ce
ss
ar
y
fo
r
th
e
en
fo
rc
em
en
t
of
th
e
Ac
t.
As
a
re
su
Tt
of
th
is
pr
oc
ed
ur
e,
re
po
rt
s
ar
e
wr
it
te
n
an
d
ne
go
ti
at
io
ns
ar
e
ca
rr
ie
d
ou
t
th
at
ma
y
re
su
Tt
in
a
Co
nt
ro
T
Or
de
r
re
qu
ir
in
g
th
e
co
mp
an
y
to
ta
ke
ce
rt
ai
n
st
ep
s
to
co
mb
at
th
ei
r
em
is
si
on
s
in
va
ri
ou
s
st
ag
es
by
se
t
ti
me
s.
It
mu
st
be
no
te
d
th
at
th
is
pr
oc
ed
ur
e
ap
pT
ie
s
to
aT
T
de
Te
te
ri
ou
s
co
mp
ou
nd
s,
incTuding toxic substances.
In
19
80
th
e
Mi
ni
st
ry
is
su
ed
17
Co
nt
ro
T
Or
de
rs
to
va
ri
ou
s
ty
pe
s
of
in
du
st
ri
es
th
ro
ug
ho
ut
th
e
Pr
ov
in
ce
.
Th
is
br
in
gs
th
e
nu
mb
er
of
ac
ti
ve
Co
nt
ro
T
Orders to 55.
Th
e
Ac
t
aT
so
pe
rm
it
s
a
co
mp
an
y
wh
o
is
in
vi
oT
at
io
n
of
th
e
Ac
t
to
co
me
to
th
e
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
of
it
s
ow
n
vo
Ti
ti
on
an
d
su
bm
it
a
si
mi
Ta
r
pT
an
.
Pr
ov
id
ed
th
is
pT
an
me
et
s
wi
th
th
e
ap
pr
ov
ai
of
th
e
Mi
ni
st
ry
,
a
Pr
og
ra
m
ApprovaT is issued.
Th
e
O-
EP
A
aT
so
gi
ve
s
th
e
Mi
ni
st
ry
th
e
po
we
r
to
is
su
e
a
St
op
Or
de
r,
r
e
q
u
i
r
i
n
g
t
h
e
c
e
s
s
a
t
i
o
n
o
f
t
h
e
o
p
e
r
a
t
i
o
n
f
o
r
t
h
w
i
t
h
.
T
h
e
O
r
d
e
r
TS
b
a
s
e
d
on
t
h
e
ex
is
te
nc
e
of
an
im
me
di
at
e
da
ng
er
to
hu
ma
n
he
aT
th
or
pr
op
er
ty
.
In
o
n
e
c
a
s
e
r
e
T
a
t
e
d
to
t
o
x
i
c
s
u
b
s
t
a
n
c
e
s
,
an
O
r
d
e
r
i
s
s
ue
d
to
a
s
e
c
o
n
d
a
r
y
Te
ad
sm
eT
te
r
wa
s
a
p
p
e
a
i
e
d
in
co
ur
t.
W
i
t
h
i
n
th
re
e
da
ys
th
e
O
r
d
e
r
wa
s
wi
t
h
d
r
a
wn
d
u
e
t
o
i
n
s
u
f
f
i
c
i
e
n
t
p
r
o
o
f
t
h
a
t
t
h
e
T
e
v
e
T
s
o
f
T
e
a
d
w
e
r
e
d
a
n
g
e
r
o
u
s
t
o
h
u
m
a
n
he
aT
th
.
Su
ch
ca
se
s
in
di
ca
te
th
e
ne
ed
fo
r
fa
ct
ua
T
s
c
i
e
n
t
i
f
i
c
da
ta
.
T
h
e
O
-
E
P
A
a
T
s
o
r
e
q
u
i
r
e
s
t
h
a
t
,
f
o
r
n
e
w
o
r
e
x
i
s
t
i
n
g
s
o
u
r
c
e
s
t
h
a
t
m
a
y
e
m
i
t
a
c
o
n
t
a
m
i
n
a
n
t
in
to
t
h
e
n
a
t
u
r
a
T
e
n
v
i
r
o
n
m
e
n
t
o
t
h
e
r
t
h
a
n
w
a
t
e
r
,
a
C
e
r
t
i
f
i
c
a
t
e
o
f
A
p
p
r
o
v
a
T
is
n
e
e
d
e
d
.
T
h
e
s
e
c
e
r
t
i
f
i
c
a
t
e
s
a
r
e
i
s
s
u
e
d
a
f
t
e
r
a
t
h
o
r
o
u
g
h
.
e
n
g
i
n
e
e
r
i
n
g
s
t
u
d
y
t
o
e
n
s
u
r
e
t
h
a
t
t
h
e
p
r
o
p
o
s
e
d
a
b
a
t
e
m
e
n
t
m
e
e
t
s
t
h
e
r
e
q
u
1
r
e
m
e
n
t
s
as
s
e
t
o
u
t
i
n
t
h
e
r
e
g
u
T
a
t
i
o
n
s
.
O
v
e
r
3
0
0
0
c
e
r
t
i
f
i
c
a
t
e
s
h
a
v
e
b
e
e
n
i
s
s
u
e
d
f
o
r
ai
r
e
m
i
s
s
i
o
n
co
nt
ro
Ts
,
Ta
nd
fi
TT
si
te
s
an
d
wa
st
e
sy
st
em
s.
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Th
e
re
qu
ir
em
en
ts
un
de
r
th
e
ce
rt
if
ic
at
e
of
ap
pr
ov
al
fo
r
ai
r
em
is
si
on
s
ar
e
ba
se
d
on
po
in
t-
of
—i
mp
in
ge
me
nt
st
an
da
rd
s
em
bo
di
ed
in
a
re
gu
la
ti
on
un
de
r
th
e
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ac
t.
Th
e
st
an
da
rd
s
in
cl
ud
e
ma
ny
co
mp
ou
nd
s,
su
ch
as
he
av
y
me
ta
ls
an
d
or
ga
ni
cs
,
wh
ic
h
fa
ll
wi
th
in
th
e
ge
ne
ra
l
cl
as
s
of
to
xi
c
su
bs
ta
nc
es
.
In
ad
di
ti
on
,
gu
id
el
in
es
fo
r
or
ga
ni
c
co
mp
ou
nd
s
no
w
id
en
ti
fi
ed
as
po
te
nt
ia
l
ha
za
rd
s,
ha
ve
be
en
de
ve
lo
pe
d
an
d
ar
e
us
ed
in
Ce
rt
if
ic
at
es
of
Approval.
Th
e
On
ta
ri
o
Wa
te
r
Re
so
ur
ce
s
Ac
t
Th
is
Ac
t
is
si
mi
la
r
in
au
th
or
it
y
to
th
e
O-
EP
A
bu
t
re
fe
rs
to
wa
te
r
an
d
sewage.
Th
e
Ac
t
gi
ve
s
th
e
po
we
r
to
is
su
e
a
Re
qu
ir
em
en
t
an
d
Di
re
ct
io
n
Or
de
r.
Ho
we
ve
r,
du
e
to
it
s
si
mi
la
ri
ty
to
th
e
Co
nt
ro
l
Or
de
r
of
th
e
O-
EP
A,
it
ha
s
be
en
re
pl
ac
ed
by
th
e
pr
oc
ed
ur
es
fo
r
th
e
Co
nt
ro
l
Or
de
r.
Th
e
Ac
t
al
so
re
qu
ir
es
th
at
al
l
ne
w
so
ur
ce
s
or
al
te
ra
ti
on
s
to
ex
is
ti
ng
so
ur
ce
s
ob
ta
in
a
Ce
rt
if
ic
at
e
of
Ap
pr
ov
al
.
Im
pl
em
en
ta
ti
on
of
th
e
po
li
ci
es
re
ga
rd
in
g
ha
za
rd
ou
s
su
bs
ta
nc
es
is
we
ll
es
ta
bl
is
he
d
un
de
r
th
is
Act
.
Ho
wv
ev
er
,
in
re
sp
on
se
to
th
e
ne
ed
fo
r
th
e
co
nt
ro
l
of
sp
ec
if
ic
su
bs
ta
nc
es
an
d
ot
he
r
en
vi
ro
nm
en
ta
l
qu
al
it
y
re
qu
ir
em
en
ts
,
a
su
pp
or
ti
ng
bo
ok
le
t
en
ti
tl
ed
"W
at
er
Ma
na
ge
me
nt
"
wa
s
pu
bl
is
he
d
in
No
ve
mb
er
19
78
.
Th
e
bo
ok
le
t
is
a
re
vi
se
d
an
d
ex
pa
nd
ed
ve
rs
io
n
of
th
e
pr
ev
io
us
On
ta
ri
o
gu
id
el
in
es
and
cr
it
er
ia
fo
r
wa
te
r
qu
al
it
y
ma
na
ge
me
nt
.
It
em
ph
as
iz
es
th
at
pr
ev
en
ti
ve
me
as
ur
es
be
ta
ke
n
in
de
al
in
g
wi
th
th
e
re
le
as
e
of
kn
ow
n
an
d
pot
ent
ial
ly
haz
ard
ous
sub
sta
nce
s.
Spe
cif
ica
lly
,
the
boo
kle
t
out
lin
es
the
fo
ll
ow
in
g
gu
id
el
in
es
fo
r
de
al
in
g
wi
th
ha
za
rd
ou
s
or
to
xi
c
su
bs
ta
nc
es
:
1)
Wat
er
qua
lit
y
obj
ect
ive
s
are
to
be
est
abl
ish
ed
for
pes
tic
ide
s,
hea
vy
me
ta
ls
,
an
d
in
du
st
ri
al
or
ga
ni
cs
,
wh
ic
h
ca
n
be
ha
za
rd
ou
s
if
re
le
as
ed
in
suf
fic
ien
t
amo
unt
s.
For
the
con
tro
l
of
the
se
sub
sta
nce
s,
the
pro
vin
cia
l
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
and
fe
de
ra
l
and
pr
ov
in
ci
al
ef
fl
ue
nt
gu
id
el
in
es
are
use
d t
o d
ete
rmi
ne
eff
lue
nt
con
cen
tra
tio
ns
and
loa
din
gs.
2)
The
rel
eas
e
of
sub
sta
nce
s
wit
h
"ze
ro
tol
era
nce
lim
its
"
sho
uld
be
eli
min
ate
d;
the
se
sub
sta
nce
s,
if
rel
eas
ed
in
any
amo
unt
, c
an
bio
acc
umu
lat
e
or
co
nc
en
tr
at
e
in
th
e
aq
ua
ti
c
en
vi
ro
nm
en
t
to
le
ve
ls
wh
ic
h
are
ha
rm
fu
l
and
let
hal
to
org
ani
sms
:
PCB
s,
PBB
s,
DDT
, m
ire
x,
and
mer
cur
y a
re
cur
ren
tly
designated as substances in this category.
3)
The
rel
eas
e o
f s
ubs
tan
ces
wit
h "
unk
now
n t
ole
ran
ce
lim
its
" s
hou
ld
be
assessed on a case—by-case basis.
As
mor
e t
oxi
cit
y d
ata
are
col
lec
ted
and
eff
lue
nt
gui
del
ine
s a
re
dev
elo
ped
,
mor
e c
omp
reh
ens
ive
imp
lem
ent
ati
on
of
the
haz
ard
ous
sub
sta
nce
s c
ont
rol
gui
del
ine
s w
ill
tak
e p
lac
e.
At
the
pre
sen
t t
ime
, t
he
Ont
ari
o M
ini
str
y o
f t
he
Envi
ronm
ent
take
s ha
zard
ous
subs
tanc
es
into
acco
unt
in i
ts r
evie
w of
applications for effluent discharges when toxic substances are known to be a
potential problem.
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 The Pesticides Act
This Act relates to'the control of pesticides during distribution, use,
storage, display, and transportation. Under the Act, licenses are issued to
operators of pest control businesses, exterminators, custom Sprayers, and
wholesale and retail vendors. Licenses are reneWed on an annual basis and new
licensees are subject to examination to qualify for a license.
Special permits under the Act are required for aerial application of
herbicides, fumigation, treatment of aquatic nuisances, and municipal mosquito
control.
Enforcement is carried out by pesticide control officers who check
licensees for storage and display compliance. Checks are made on applicators
to ensure proper procedures are used and during actual application to ensure
there is no drift from the target source.
Used containers, subject to regulation under the Act, are directed to
approved waste disposal facilities.
The use of pesticides by farmers on their own property is not controlled
by the Act, other than through the use of registered products.
Some pesticides have been detected in surface waters of agricultural
areas, but the levels present have not been considered a problem. Most
problems have been traced to accidents or spillage during tank filling.
The Environmental Assessment Act
This Act provides for review of all proposed undertakings by the Ministry
of the Environment.
At the present time, only projects related to provincial or municipal ‘
undertakings are subject to the Act. However, on order of Cabinet, a spec1al
private sector project may be required to submit an environmental assessment.
Cont
rol
of t
oxic
subs
tanc
es c
ould
be n
eces
sary
wher
e a
proj
ect
invo
lves
the use, handling, or release of such substances. To date, no projects other
than
thos
e i
nvol
ving
the
deve
lopm
ent
of h
azar
dous
wast
e tr
eatm
ent
and
stor
age
sites have been considered for review under this Act.
Hazardous Waste Activities
In O
ntar
io,
wast
e d
ispo
sal
site
s an
d wa
ste
mana
geme
nt
syst
ems
are
.
reg
ula
ted
und
er
the
Env
iro
nme
nta
l
Pro
tec
tio
n A
ct.
To
add
res
s t
he
I1q
u1d
.
ind
ust
ria
l w
ast
e p
rob
lem
, t
he
Pro
vin
ce
dev
elo
ped
and
is
pur
su1
ng
a s
eve
n p
ain
t
program:
1)
Wor
kin
g w
ith
the
pri
vat
e s
ect
or
to
est
abl
ish
a r
equ
ire
d v
ari
ety
of
treatment facilities.
2)
Est
abl
ish
ing
gui
del
ine
s
des
cri
bin
g
var
iou
s
met
hod
s
for
the
han
dli
ng,
st
or
in
g,
tr
ea
tm
en
t,
an
d
di
sp
os
al
of
li
qu
id
in
du
st
ri
al
wa
st
es
.
Th
e
pos
sib
le
nee
d
for
int
eri
m
was
te
sto
rag
e w
ill
als
o
be
eva
lua
ted
.
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 3
)
E
s
t
a
b
l
i
s
h
i
n
g
a
n
i
m
p
r
o
v
e
d
w
a
y
-
b
i
l
l
m
o
n
i
t
o
r
i
n
g
s
y
s
t
e
m
f
o
r
a
l
l
l
i
q
u
i
d
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
s
.
4
)
D
e
v
e
l
o
p
i
n
g
a
n
e
n
l
a
r
g
e
d
c
l
a
s
s
i
f
i
c
a
t
i
o
n
s
y
s
t
e
m
f
o
r
t
h
e
l
i
q
u
i
d
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
w
i
t
h
i
n
t
h
e
P
r
o
v
i
n
c
e
.
5
)
D
e
v
e
l
o
p
i
n
g
r
e
g
u
l
a
t
i
o
n
s
t
o
:
a
)
b
a
n
d
i
r
e
c
t
l
a
n
d
f
i
l
l
i
n
g
o
f
l
i
q
u
i
d
w
a
s
t
e
s
;
b
)
s
p
e
c
i
f
y
t
y
p
e
s
o
f
t
r
e
a
t
m
e
n
t
a
n
d
d
i
s
p
o
s
a
l
t
e
c
h
n
o
l
o
g
i
e
s
;
c
)
r
e
g
i
s
t
e
r
w
a
s
t
e
s
b
y
t
h
e
g
e
n
e
r
a
t
o
r
;
a
n
d
d
)
c
r
e
a
t
e
a
f
u
n
d
f
o
r
p
e
r
p
e
t
u
a
l
c
a
r
e
.
6
)
E
s
t
a
b
l
i
s
h
i
n
g
a
p
e
r
p
e
t
u
a
l
c
a
r
e
s
y
s
t
e
m
t
o
e
n
s
u
r
e
a
d
e
q
u
a
t
e
p
r
o
t
e
c
t
i
o
n
o
f
t
h
e
p
u
b
l
i
c
a
n
d
t
h
e
e
n
v
i
r
o
n
m
e
n
t
.
7
)
C
o
l
l
a
b
o
r
a
t
i
n
g
w
i
t
h
o
t
h
e
r
G
r
e
a
t
L
a
k
e
s
j
u
r
i
s
d
i
c
t
i
o
n
s
t
o
m
o
n
i
t
o
r
a
n
d
c
o
n
t
r
o
l
t
h
e
t
r
a
n
s
b
o
u
n
d
a
r
y
m
o
v
e
m
e
n
t
o
f
l
i
q
u
i
d
w
a
s
t
e
s
i
n
t
h
e
i
n
t
e
r
e
s
t
s
o
f
e
c
o
n
o
m
i
c
a
n
d
s
a
f
e
d
i
s
p
o
s
a
l
.
I
n
1
9
7
6
a
v
o
l
u
n
t
a
r
y
w
a
y
-
b
i
l
l
s
y
s
t
e
m
w
a
s
e
s
t
a
b
l
i
s
h
e
d
;
i
n
A
p
r
i
l
1
9
7
7
i
t
b
e
c
a
m
e
a
r
e
g
u
l
a
t
i
o
n
.
A
f
e
w
o
f
t
h
e
p
r
o
b
l
e
m
s
t
h
a
t
f
a
c
e
d
t
h
e
M
i
n
i
s
t
r
y
a
r
e
outlined below.
A
n
a
t
t
e
m
p
t
b
y
i
n
d
u
s
t
r
y
w
a
s
m
a
d
e
t
o
e
s
t
a
b
l
i
s
h
a
d
e
e
p
w
e
l
l
d
i
s
p
o
s
a
l
o
p
e
r
a
t
i
o
n
i
n
C
a
n
b
o
r
o
a
n
d
a
w
a
s
t
e
t
r
e
a
t
m
e
n
t
f
a
c
i
l
i
t
y
i
n
N
a
n
t
i
c
o
k
e
.
D
u
e
t
o
p
u
b
l
i
c
o
p
p
o
s
i
t
i
o
n
b
o
t
h
o
f
t
h
e
s
e
a
t
t
e
m
p
t
s
w
e
r
e
u
n
s
u
c
c
e
s
s
f
u
l
.
T
h
e
b
u
r
n
i
n
g
o
f
P
C
B
s
i
n
a
c
e
m
e
n
t
k
i
l
n
w
a
s
t
e
s
t
e
d
a
n
d
p
r
o
v
e
d
s
u
c
c
e
s
s
f
u
l
,
b
u
t
w
a
s
h
a
l
t
e
d
w
h
e
n
t
h
e
l
o
c
a
l
m
u
n
i
c
i
p
a
l
i
t
y
p
a
s
s
e
d
a
b
y
—
l
a
w
p
r
o
h
i
b
i
t
i
n
g
t
h
e
b
u
r
n
i
n
g
o
f
P
C
B
s
.
T
h
e
l
e
g
a
l
i
t
y
o
f
s
u
c
h
a
b
y
-
l
a
w
is
,
h
o
w
e
v
e
r
,
b
e
f
o
r
e
t
h
e
c
o
u
r
t
s
.
An
i
n
t
e
r
i
m
s
t
o
r
a
g
e
s
i
t
e
f
o
r
P
C
B
s
wa
s
p
l
a
n
n
e
d
,
b
ut
a
g
a
i
n
p
u
b
l
i
c
o
u
t
c
r
y
s
t
o
p
p
e
d
i
t
s
d
e
v
e
l
o
p
m
e
n
t
.
T
h
e
M
i
n
i
s
t
r
y
t
h
e
n
s
u
p
p
o
r
t
e
d
a
p
r
o
p
o
s
a
l
t
o
c
o
n
v
e
r
t
a
r
e
d
u
n
d
a
n
t
s
e
w
a
g
e
t
r
e
a
t
m
e
n
t
p
l
a
n
t
i
n
t
o
a
l
i
q
u
i
d
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
t
r
e
a
t
m
e
n
t
f
a
c
i
l
i
t
y
.
T
h
e
c
o
n
c
e
p
t
wa
s
s
o
un
d
;
h
o
w
e
v
e
r
,
a
g
a
i
n
du
e
to
p
u
b
l
i
c
o
p
p
o
s
i
t
i
o
n
,
t
h
e
p
r
o
p
o
n
e
n
t
w
i
t
h
d
r
e
w
a
n
d
t
h
e
p
r
o
j
e
c
t
w
a
s
t
e
r
m
i
n
a
t
e
d
.
Th
e
ne
ed
fo
r
t
r
e
a
t
m
e
n
t
f
a
c
i
l
i
t
i
e
s
is
ac
ut
e.
Th
e
M
i
n
i
s
t
r
y
s
up
p
o
r
t
e
d
tw
o
c
o
m
p
a
n
i
e
s
in
t
h
e
i
r
e
f
f
o
r
t
s
t
o
e
s
t
a
b
l
i
s
h
a
s
o
l
i
d
i
f
i
c
a
t
i
o
n
p
r
o
c
e
s
s
t
o
h
a
n
d
l
e
li
qu
id
in
du
st
ri
al
wa
st
es
.
At
on
e
lo
ca
ti
on
th
e
m
u
n
i
c
i
p
a
l
i
t
y
p
a
s
s
e
d
a
b
y-
l
a
w
s
t
o
p
p
i
n
g
t
h
e
v
e
n
t
u
r
e
;
w
h
i
l
e
at
a
n
o
t
h
e
r
,
a
r
e
f
e
r
e
n
d
u
m
i
n
d
i
c
a
t
e
d
t
h
e
p
o
p
u
l
a
c
e
wa
s
ag
ai
ns
t
th
e
p
r
o
j
e
c
t
an
d,
c
o
up
l
e
d
wi
th
th
e
c
o
n
c
e
r
n
s
ab
ou
t
pa
st
pr
ac
ti
ce
,
t
h
i
s
p
r
o
j
e
c
t
a
l
s
o
w
a
s
s
t
o
p
p
e
d
.
In
J
a
n
ua
r
y
19
81
a
sp
ec
ia
l
co
re
of
13
i
n
ve
s
t
i
g
a
t
o
r
s
wa
s
ap
po
in
te
d
to
s
p
e
c
i
a
l
i
z
e
in
t
h
e
p
o
l
i
c
i
n
g
o
f
l
i
q
u
i
d
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
h
a
u
l
a
g
e
a
n
d
d
i
s
p
o
s
a
l
.
Th
is
gr
ou
p
of
t
r
a
i
n
e
d
in
ve
st
ig
at
or
s
ha
s
r
e
c
e
i
ve
d
sp
ec
ia
l
g
ui
d
a
n
c
e
f
r
o
m
th
e
O
n
t
a
r
i
o
P
o
l
i
c
y
A
c
a
d
e
m
y
.
T
h
e
y
wi
ll
s
t
r
o
n
g
l
y
e
n
f
o
r
c
e
t
h
e
w
a
y
-
b
i
l
l
s
y
s
t
e
m
to
de
te
rm
in
e
th
e
fi
na
l
de
st
in
at
io
n
of
so
me
60
mi
ll
io
n
ga
ll
on
s
of
li
qu
id
industrial waste.
72
 Ontario Waste Management Corporation
Due
to
the
inability
of
private
enterprise
to
establish
a
waste
disposal
site,
even
with
government
support,
the
Provincial
Government
decided
to
proceed
with
plans
for
a
proposed
site
at
South
Cayuga
on
Crown
Land.
Because
the
need
for
a
site
has
been
established,
and
the
time
required
for
a
hearing
would
be
lengthy,
it
was
decided
that
no
hearing
would
be
held
under
the
Environmental
Assessment
Act.
However,
a
Waste
Management
Corporation
was
formed.
Its
responsiblity
is
to
carry
out
studies
and
technical
work
essential
to
the
development
proposal.
The
resulting
information
will
provide
an
essential
part
of
the
material
reviewed
at
special
public
hearings.
Hearings
on
the
initial
phase
of
the
development
of
a
hazardous
waste
facility
began
in
the
latter
portion
of
1981.
The
Corporation
will
be
responsible
for
finding
another
site
should
the
one
at
South
Cayuga
be
found
unsuitable.
It
will
also
be
responsible
for
total
hazardous
waste
management
in
the
province.
The Hazardous Contaminants Office
In
the
early
1970's
the
Ministry
of
the
Environment
formed
a
Hazardous
Substances
Committee
to
investigate
the
problems
associated
with
various
hazardous
compounds.
In recognition
of
the
growing
need
to
coordinate
and
prioritize
all
its
toxic
substances
programs,
the
Ministry
established
the
Office
of
Hazardous
Contaminants
in May
1980.
The main functions
of
this
office are to coordinate ministry programs through short and long term
planning
and priority setting,
and to establish characteristics and inventory
data bases.
CANADIAN FEDERAL PROGRAMS
The Clean Air Act
This Act was officially proclaimed in 1971. It provides the basis for the
federal government's air pollution control activities. The major objectives
of the Act are to:
1) Protect the health of the public against air polIution;
2) Promote a uniform approach across Canada towards the control of
pollutants;
3) Provide the mechanisms and institutions needed to ensure that all
measures to control air pollution can be taken.
Section 7 of the Clean Air Act enables the government to prescribe national
emission standards for air contaminants which constitute a significant danger to
human health. The Department of the Environment is in continual consultation
with the Department of National Health and Welfare to obtain advice on the
potential health hazards posed by such materials. Once hazardous air
contaminants have been identified and the extent of their presence in the
environment discerned, emission limits or other suitable control measures are
established based on best available technology. To date, regulations have been
finalized for four substances: mercury from chloralkali plants, asbestos from
asbestos mining operations, lead in fuels and vinyl chloride from polyVinyl
chloride, and vinyl chloride manufacturing facilities.
73
 
  
In
197
3
six
mer
cur
y
pro
ces
s
chl
ora
lka
li
pla
nts
in
Ont
ari
o
emi
tte
d
int
o
the
atm
osp
her
e
an
est
ima
ted
35,
000
kg.
Tod
ay
onl
y o
ne
mer
cur
y
cel
l
pla
nt
wit
h
an
es
ti
ma
te
d
em
is
si
on
of
215
kg
/y
ea
r
re
ma
in
s
in
op
er
at
io
n.
Th
e
im
po
si
ti
on
of
str
ing
ent
emi
ssi
on
req
uir
eme
nts
was
a s
ign
ifi
can
t f
act
or
in
the
dec
isi
on
of
the
ot
he
r
fi
ve
pl
an
ts
to
al
te
r
th
ei
r
pr
oc
es
s
or
ce
as
e
pr
od
uc
ti
on
.
Sec
tio
n
22
of
the
Cle
an
Air
Act
,
iss
ued
on
Jul
y
1,
197
4,
mar
ked
the
int
rod
uct
ion
of
"le
ad-
fre
e"
gas
oli
ne
reg
ula
tio
ns,
all
owi
ng
suc
h
fue
l
to
con
tai
n
a m
axi
mum
of
0.0
6 g
ram
s o
f l
ead
per
imp
eri
al
gal
lon
.
Sin
ce
Jan
uar
y 1
, 1
976
the
con
cen
tra
tio
n
of
lea
d
in
lea
ded
gas
oli
ne,
bot
h
reg
ula
r
and
pre
miu
m,
has
als
o
bee
n r
est
ric
ted
to
a ma
xim
um
of
3.5
gra
ms
per
gal
lon
.
The
res
ult
of
the
se
reg
ula
tio
ns
has
bee
n a
sig
nif
ica
nt
red
uct
ion
in
add
iti
ve
lea
d u
sed
in
gas
oli
ne
pro
duc
tio
n -
fro
m 1
8,6
00
met
ric
ton
s i
n 1
973
to
11,
800
met
ric
ton
s i
n 1
979.
Lea
d e
mis
sio
ns
fro
m s
eco
nda
ry
lea
d s
mel
ter
ope
rat
ion
s h
ave
bee
n r
egu
lat
ed
sin
ce
Aug
ust
1,
1976
.
A t
otal
of
34
sou
rce
s c
ome
und
er
thi
s r
egu
lat
ion
in
Ont
ari
o;
of
the
se,
14
are
con
sid
ere
d t
o b
e m
ajo
r
sou
rce
s.
Amo
ng
the
se
sou
rce
s,
onl
y o
ne
is
not
in
com
pli
anc
e a
nd
it
is
exp
ect
ed
to
ope
rat
e w
ith
in
the regulation by the end of 1981.
Vin
yl
chl
ori
de
emi
ssi
ons
hav
e b
een
reg
ula
ted
by
the
Dep
art
men
t o
f
Env
iro
nme
nt
(DOE
) s
inc
e J
uly
1,
197
9.
The
thr
ee
maj
or
ope
rat
ion
s i
n O
nta
rio
currently comply with the Ontario government's point—of—impingement
reg
ula
tio
ns
for
viny
l c
hlo
rid
e,
but
not
wit
h t
he
mor
e s
tri
nge
nt
fed
era
l
requ
irem
ents
unde
r th
e Cl
ean
Air
Act.
All
thre
e co
mpan
ies
have
agre
ed t
o
com
ply
wit
h f
ede
ral
req
uir
eme
nts
and
are
cur
ren
tly
inv
olv
ed
in
ext
ens
ive
upgrading and verification of their vinyl chloride emission control systems.
Full compliance with the federal regulation is scheduled for 1981.
The
reg
ula
tio
n o
f h
aza
rdo
us
air
con
tam
ina
nts
und
er
the
Cle
an
Air
Act
can
be
eff
ect
ive
in
red
uci
ng
the
dis
cha
rge
of
suc
h c
ont
ami
nan
ts
int
o t
he
air
env
iro
nme
nt.
How
eve
r,
rec
ogn
iti
on
of
thi
s e
ffe
cti
ven
ess
mus
t b
e t
emp
ere
d b
y
the
smal
l n
umb
er
of
reg
ula
tio
ns
whi
ch
hav
e b
een
pro
mul
gat
ed,
par
tic
ula
rly
whe
n
the
focu
s is
on h
azar
ds t
o he
alth
and
the
envi
ronm
ent.
To s
ome
exte
nt,
this
lim
ite
d a
cti
vit
y i
s n
ot
ind
ica
tiv
e o
f e
ffo
rts
bei
ng
mad
e t
o c
omp
let
e t
he
assembly and assessment of toxic contaminant source emission and receptor
data, and hazardous risk information. Both activities are influenced by
recent advances in analytical chemistry, which permit a significant lowering
of the detection limits for many contaminants. The focus of several
departments in the federal government has been trained on the control of toxic
substances. DOE has responded with the promulgation of the Environmental
gontaminants Act and the establishment of the Toxic Contaminants Management
rogram.
The Canada Fisheries Act
 
This Act was designed primarily to protect the fisheries resources in
Canada. It contains provisions to control and prevent pollution by setting
standards according to regulation. The standards restrict the discharge into
any waters substances which may be "deleterious" to fish or man's use of fish.
Priorities for controls in the form of both regulations and guidelines are based
on gross loadings to receiving streams and are developed on an industrial sector
basis. Best practicable technology as determined by a government-industry task
force is used as the basis for the control requirements.
74
 Since 1971 liquid effluent regulations and/or guidelines have been
developed for the following industrial sectors: pulp and paper, mercury from
chlor—alkali plants, petroleum refining, fish processing, metal mining, meat
and poultry products, potato processing, and the metal finishing industry.
Except for some heavy metals, phenols, and ammonia—nitrogen, toxic substances
have not been specified in the regulations under the Fisheries Act. The only
exception is mercury, which was regulated directly when that problem arose in
the early 1970's.
Prior to 1970, when there were seven mercury cell chlor-alkali plants in
Ontario, estimated average effluent losses of mercury from each of these
plants were 4,500 kg/year. Currently, the only mercury cell chlor-alkali
plant in Ontario is CIL in Cornwall. Liquid effluent losses of mercury from
this plant are estimated to be 30 kg/year; mercury loading reduction is the
result of in—plant modifications and effluent treatment. The mercury cells in
the other six plants have ceased operation since the federal regulations have
been in force.
In March 1977 the American Can of Canada Limited (Marathon, Ontario) was
prosecuted by the Province under the Fisheries Act for violations of the
Chlor-Alkali Mercury Regulations and fined $64,000. The mercury cell
chlor—alkali plant has since ceased operation.
There are seven petroleum refineries in Ontario. In 1975 one refinery was
not in compliance with the ammonia-nitrogen loading requirement. All were in
compliance with the phenols loading requirements specified by the federal
regulations and guidelines. In 1977 all Ontario refineries were in compliance
with the ammonia-nitrogen and phenols loadings requirements. The actual
discharges of ammonia-nitrogen and phenols from the seven refineries were 21
and 60%, respectively, of the limits allowed by the federal regulations and
guidelines.
Since the Petroleum Refinery Effluent Regulations and Guidelines have been
in f
orce
, s
ubst
anti
al r
educ
tion
s in
ammo
nia-
nitr
ogen
and
phen
ols
load
ings
have
been achieved. For example, the phenols loadings reduction between 1970 and
1979
has
been
from
more
than
60 l
bs/1
000
barr
els
of p
rodu
ctio
n to
less
than
10 lbs/1000 barrels of production.
In
add
iti
on
to
the
des
ign
ati
on
of
"de
let
eri
ous
sub
sta
nce
s",
fiv
e s
ets
of
fede
ral
liqu
id e
fflu
ent
regu
lati
ons
and/
or g
uide
line
s sp
ecif
y ac
ute
toxi
city
tes
tin
g r
equ
ire
men
ts:
pul
p a
nd
pap
er,
mea
t a
nd
pou
ltr
y p
rod
uct
s,
pot
ato
proc
essi
ng,
petr
oleu
m re
fine
ry,
and
meta
l mi
ning
indu
stry
sect
ors.
The
toxi
city
tes
tin
g r
equ
ire
men
ts
are
bas
ed
on
the
pre
mis
e t
hat
if
a p
lan
t e
ffl
uen
t,
pri
or
to
dis
cha
rge
, c
an
sup
por
t a
cer
tai
n f
ish
sur
viva
l l
evel
(us
ual
ly
50%
ove
r a
giv
en
per
iod
of
tim
e,
sub
jec
t t
o s
pec
ifi
c b
ioa
ssa
y p
roc
edu
res
),
the
n,
fro
m t
he
poi
nt
of
vie
w o
f a
cut
e t
oxi
cit
y,
the
re
sho
uld
exi
st
a c
ert
ain
mar
gin
of
saf
ety
for
fish and other organisms in receiving waters.
Thr
oug
h a
coo
per
ati
ve
fed
era
l-p
rov
inc
ial
pro
gra
m,
rou
tin
e b
ioa
ssa
y
mon
ito
rin
g h
as
bee
n c
ond
uct
ed
on
eff
lue
nts
fro
m t
he
pul
p a
nd
pap
er,
met
al
min
ing
,
and
pet
rol
eum
ref
ine
ry
ind
ust
ry
sec
tor
.
The
197
9 r
esu
lts
sho
wed
acu
te
tox
ici
ty
had
bee
n e
lim
ina
ted
fro
m
all
pet
rol
eum
ref
ine
ry
eff
lue
nts
and
fro
m m
any
met
al
min
ing
eff
lue
nts
,
but
con
tin
ues
to
be
a p
rob
lem
for
pul
p a
nd
pap
er
mil
l
effluents.
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The foregoing demonstrates that regulation of "deleterious substances"
under the Act can be effective. However, the development of regulations can
be a time-consuming process, even for the control of the more traditional
pollutants. Unless the process can be accelerated, the Act will be useful in
addressing only very urgent situations for toxic substances which require
control in water dischargers.
Another problem in the application of the Fisheries Act is the focus on
fish and man's eating of it. If a toxic substance, for example, is present in
surface drinking water, it could not be regulated if it did not harm fish.
General provisions of the Fisheries Act may be applied to the control of
toxic substances in effluents on a site specific basis. This could not be
considered an efficient method of control since detailed studies and
preparation are required to present a case before court.
Overall, the Fisheries Act is not ideal for controlling all aspects of
toxic substances in effluent discharges. It must be closely coordinated with
other legislation, both federal and provincial, if effective control of toxic
substances is to be achieved.
The Environmental Contaminants Act
This Act provides the government with the power to investigate substances
or classes of substances to determine their hazard potential and to formulate
regulations for their control. The responsibility for the administration of
the Act belongs to the Environmental Protection Service of the Federal
Department of the Environment.
Two primary sections within the Environmental Contaminants Act permit the
government to gather information, sections 3(1) and 4(1).
Section 3(1) provides the power to ascertain "whether any substances are
entering or are likely to enter the environment in quantities that may
constitute a danger to human health or the environment.“
This section is implemented by publishing a notice in the Canada Gazette
requiring any person who has in the previous 12 months (or who intends in the
12 months following publication) imported, manufactured, or processed a
substance
specified in the notice, to provide the data to the government.
The
notice may be accompanied by a questionnaire which facilitates gathering
detailed information as to the quantities of substances imported,
manufactured, or processed.
 
Section 4(1) is also used for information
gathering.
If there is reason
to believe that a substance is entering or is likely to enter the environment
so that a significant danger to human health or the environment exists or will
exist,
the government
can
publish
a section
4(1)(a)
notice
in
the
Canada
Gazette.
The
notice
can
require
a
person
engaged
in
any
commercial,
manufacturing,
or
processing
activity
involving
a specific
substance
to
inform
the
government
of
that
involvement.
As
well,
under
section
4(1)(b),
a
notice
can
be sent
directly
to
persons
engaged
in
any
commercial,
manufacturing,
or
proceSSing
activity
requiring
reporting
of
the
use
of
a
specified
substance.
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 Both section 4(1)(a)
and 4(1)(b)
notices may be accompanied by questionnaires
requesting detailed information.
When
all
responses
are
received,
the
data
are
reviewed
in order
to
assess
the hazard and/or risk posed by the use of the specific substance(s)
under
investigation.
Based on the review,
a decision is made that:
1) the use of
the substances poses no threat to human health or the environment; 2) more
information
is required to complete the assessment;
and 3) the substances
should be controlled.
Controls for the following substances have already been developed:
28-09-77 Polychlorinated Biphenyl (PCB) Regulation No. 1
PCB Regulation No. 1 restricted the use of PCB to three major areas:
(i)
use in the operation and servicing of electrical capacitors,
transformers, and associated switchgear, and the equipment involved
in their manufacture;
(ii) use in mechanical equipment (heat transfer equipment, hydraulic
equipment, and vapour diffusion pumps) that was in use prior to
March 1, 1977; and .
(iii) use in equipment designed to destroy PCB.
09-07-80 Amendment to PCB Regulation No. 1
In addition to the stipulations in the original PCB regulation the
amendment banned the following uses:
- use of PCB in new electrical equipment;
- use of PCB in electromagnets in the food industry;
- use of PCB for topping up electromagnets or transformers; and
- use of PCB for servicing capacitors or mechanical equipment.
13-12-78 Mirex Regulation
All commercial, manufacturing, and processing uses of mirex were banned.
09-05-79 Polybrominated Biphenyl (PBB) Regulation
All commercial, manufacturing, and processing uses of P88 were banned.
09-05-79 Polychlorinated Terphenyl (PCT) Regulation
All commercial, manufacturing and processing uses of PCT were banned.
23-04—80 Chlorofluorocarbon (CFC) Regulation
The CFC regulation prohibits the use of chlorofluorocarbons as propellants
in hair sprays, antiperspirants, and deodorants or the import of these
products if they contain CFCs.
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The
ban
nin
g o
f m
ire
x,
PCT
and
PBB
pre
sen
ted
lit
tle
of
an
enf
orc
eme
nt
pro
ble
m s
inc
e t
hes
e s
ubs
tan
ces
wer
e e
ith
er
not
use
d o
r u
sed
in
onl
y o
ne
or
two
app
lic
ati
ons
.
The
CFC
Reg
ula
tio
n
has
bee
n i
n f
orc
e f
or
les
s t
han
a y
ear
and
an
exp
eri
men
tal
pro
gra
m
is
now
bei
ng
car
rie
d o
ut
to
det
erm
ine
whe
the
r C
FCs
are
sti
ll
bei
ng
use
d a
s p
rop
ell
ant
s f
or
the
ban
ned
use
s.
Sin
ce
exi
sti
ng
sto
cks
of
the
ban
ned
aer
oso
ls
may
be
use
d,
it
is
dif
fic
ult
to
est
abl
ish
whe
the
r C
FC
aer
oso
ls
cur
ren
tly
bei
ng
sold
wer
e m
anu
fac
tur
ed
or
imp
ort
ed
int
o C
ana
da
bef
ore
or
aft
er
the
dat
e o
n w
hic
h t
he
reg
ula
tio
ns
too
k e
ffe
ct.
The
PCB
enf
orc
eme
nt
pro
gra
m h
as
bee
n e
sta
bli
she
d f
or
som
e t
ime
.
A b
rie
f
synopsis of that program follows:
Ove
r 1
000
ins
tit
uti
ons
in
Ont
ari
o c
onf
irm
ed
the
use
of
PCB
in
ele
ctr
ica
l
and
/or
mec
han
ica
l e
qui
pme
nt.
Sin
ce
a s
tan
dar
d w
ork
ing
lif
eti
me
of
app
rox
ima
tel
y 4
0 y
ear
s h
ad
bee
n a
ttr
ibu
ted
to
PCB
-fi
lle
d t
ran
sfo
rme
rs
and
15-
20
yea
rs
for
cap
aci
tor
s,
it
was
nec
ess
ary
to
kee
p t
rac
k o
f e
ach
pie
ce
of
equ
ipm
ent
to
ens
ure
its
saf
e o
per
ati
on
and
cor
rec
t u
lti
mat
e d
isp
osa
l.
Equ
ipm
ent
con
tai
nin
g P
CB
was
lab
ell
ed,
usi
ng
sta
nda
rd
PCB
war
nin
g l
abe
ls
mark
ed w
ith
seri
al
numb
ers.
Each
seri
aliz
ed
labe
l i
s cr
oss-
refe
renc
ed
with
the
equi
pmen
t se
rial
numb
er,
its
owne
r,
its
loca
tion
, i
ts t
ype,
and
its
flui
d vo
lume
.
As e
quip
ment
is m
oved
, t
aken
out
of s
ervi
ce,
or a
lter
ed
in s
tatu
s,
amen
dmen
ts
are
made
to t
hese
reco
rdin
gs.
It i
s th
eref
ore
pos
sib
le
to
hav
e i
nfo
rma
tio
n o
n t
he
qua
nti
ty
of
PCB
in
use
and
its
location at any time.
Additional PCB regulations are being prepared to control discharges of PCB
to t
he e
nvir
onme
nt
and
to p
reve
nt t
he r
esal
e of
PCB
cont
aini
ng
equi
pmen
t.
The intent of the PCB regulations is to gradually phase out the use of PCB
in all applications. In some cases, notably electrical equipment, this
pha
sin
g o
ut
will
be
thr
oug
h a
ttr
iti
on.
A p
eri
od
of
up
to
40
yea
rs
will
be
req
uir
ed
for
tra
nsf
orm
ers
.
In
oth
er
cas
es,
for
exa
mpl
e o
pen
use
s
(pla
stic
s,
inks
) or
uses
enda
nger
ing
publ
ic h
ealt
h (
elec
trom
agne
ts
in t
he
food industry), an outright ban has been implemented.
It i
s re
cogn
ized
that
, be
caus
e of
the
rest
rict
ion
on s
peci
fic
uses
of
tox
ic
sub
sta
nce
s,
a w
ast
e m
ana
gem
ent
pro
ble
m i
s b
ein
g c
reat
ed..
The
fed
era
l
government, although it contributes to the waste management problem (banning
and
rest
rict
ing
cert
ain
uses
of P
CB c
reat
es a
PCB
stor
age
and
disp
osal
problem), has no direct mandate to resolve or control the problem. The
prov
ince
s ha
ve j
uris
dict
ion
over
wast
e,
alth
ough
the
fede
ral
gove
rnme
nt
provides advice in the form of waste management and disposal guidelines and
research into disposal technologies. The Environmental Contaminants Act has
no power to control waste substances.
The use of the Environmental Contaminants Act can be separated into basic
components, already defined, viz., to gather information on the use and
distribution of chemicals and to ban or restrict the use of specific
chemicals. The only specific requirement respecting new chemicals introduced
into commerce is the mandatory reporting of first time import or manufacture
of a chemical in a quantity greater than 500 kg per year. New chemicals are
subject to the same assessment procedure as existing chemicals in use.
The Environmental Contaminants Act is a relatively new piece of
legislation (enacted in 1976) which provides broad powers to collect
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 information. The Act‘s powers are now being used to build an information base
on which hazard and risk assessments can be made. In many cases, the
information is insufficient to allow for assessment. In the case of some
substances (mirex, PBB, PCT, CFC, and PCB), enough data had been amassed and
assessed to warrant controls on use.
The Environmental Contaminants Act is considered to be a residual Act and
is generally used only in the absence of other, more appropriate legislation.
Cor example, although the Environmental Contaminants Act, because of its
comprehensive data gathering powers, was used to carry out a use pattern
survey for mercury, the Fisheries Act and the Clean Air Act were used as a
basis for development of mercury release regulations for the chlor-alkali
industry. On the other hand, neither Act has yet been used to develop PCB
release regulations. Therefore, the Environmental Contaminants Act is now
being used for that purpose.
Transportation of Dangerous Goods Act
The TranSportation of Dangerous Goods Act (TDGA), passed on July 17, 1980,
has as its primary objective, the promotion of public safety in the'
transportation of dangerous goods. Under the Act, the definition of
"dangerous goods" also includes hazardous wastes. The Act may be administered
and enforced with agreement by a provincial government. An agreement with
Ontario is being finalized and the Province plans to institute a Dangerous
Goods Transportation Act.
TDGA regulations currently under development deal with application of the
regulations; the classification and listing of dangerous goods; and the
provisions respecting documentation, marking, labelling, and placarding. Also
under development are regulations to cover the responsibilities of those who
handle, offer for transport, or transport dangerous goods.
Under this Act, Environment Canada in cooperation with the provinces and
the United States jurisdictions, is developing a compatible hazardous waste
manifest system to cover shipments moving inter—provincially and
internationally, and to control facilities from which shipments are moved or
into which they are received.
Because programs under the TDGA are still in their infancy, it is not
possible to evaluate them. Potential shortcomings in the Act center on
safety, whicu is not always synonymous with environmental protection, and on
"dangerous goods" which are not necessarily the same as "hazardous wastes".
These shortfalls could create gaps in regulatory coverage.
It is, however, encouraging to note the cooperation and support that
activities under the legislation are receiving.
Pest Control Products Act
The Pest Control Products Act (PCPA) is an enabling statute intended to
regulate products, devices, organisms, or substances manufactured,
represented, sold, or used to directly or indirectly control, prevent,
destroy, mitigate, attract, or repel pests. The Act prohibits the
manu
fact
ure,
stor
age,
disp
lay,
dist
ribu
tion
, o
r us
e of
any
pest
icid
e un
der
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e
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d
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er
y
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-e
va
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th
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re
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la
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y
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gi
st
ra
ti
on
if
ne
ce
ss
ar
y.
Fu
rt
he
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or
e,
th
er
e
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pr
ov
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io
n
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r
th
e
in
sp
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ti
on
of
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fa
ct
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in
g
es
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d
th
e
se
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ur
e
of
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t
be
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ev
ed
to
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at
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n.
En
fo
rc
em
en
t
ac
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at
io
ns
in
la
be
ll
in
g
an
d
ch
em
ic
al
gu
ar
an
te
e.
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y
be
de
ta
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.
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PA
do
es
no
t
ad
dr
es
s
th
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d
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nt
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.
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d
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ta
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al
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g
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ra
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c
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al
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e
pr
og
ra
ms
,
ho
we
ve
r,
ge
ne
ra
te
in
fo
rm
at
io
n
of
va
lu
e
in
to
xi
c
ch
em
ic
al
s
co
nt
ro
l.
Wh
at
ha
s
be
en
la
ck
in
g
is
a
ma
na
ge
me
nt
st
ru
ct
ur
e
wh
ic
h
wo
ul
d
pe
rm
it
an
or
de
rl
y
an
d
su
st
ai
ne
d
pr
oc
es
s
fo
r
th
e
id
en
ti
fi
ca
ti
on
of
in
fo
rm
at
io
n
ne
ed
s,
th
e
ac
qu
is
it
io
n
of
th
is
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fo
rm
at
io
n,
th
e
as
se
ss
me
nt
of
th
e
de
gr
ee
of
da
ng
er
po
se
d
by
di
ff
er
en
t
ch
em
ic
al
s,
th
e
im
pl
em
en
ta
ti
on
of
co
rr
ec
ti
ve
ac
ti
on
fo
r
th
e
pu
rp
os
e
of
pr
ot
ec
ti
ng
hu
ma
n
he
al
th
an
d
th
e
en
vi
ro
nm
en
t,
an
d
th
e
ev
al
ua
ti
on
of
th
e
ef
fe
ct
iv
en
es
s
of
th
es
e
ac
ti
on
s.
In
or
de
r
to
ad
dr
es
s
th
is
ne
ed
,
En
vi
ro
nm
en
t
Ca
na
da
ha
s
in
it
ia
te
d
a
To
xi
c
Ch
em
ic
al
s
Ma
na
ge
me
nt
Pr
og
ra
m
(T
CM
P)
to
pr
ov
id
e
a
me
an
s
by
wh
ic
h
th
e
de
pa
rt
me
nt
's
wo
rk
on
to
xi
c
ch
em
ic
al
s
wi
ll
be
co
or
di
na
te
d
and priorities established.
A
To
xi
c
Ch
em
ic
al
s
Ma
na
ge
me
nt
Ce
nt
re
(T
CM
C)
ha
s
be
en
cr
ea
te
d
to
im
pl
em
en
t
th
e
To
xi
c
Ch
em
ic
al
s
Ma
na
ge
me
nt
Pr
og
ra
m.
Th
e
re
sp
on
si
bi
li
ti
es
of
TC
MC
in
cl
ud
e:
-
as
se
ss
in
g
th
e
ha
za
rd
an
d
ri
sk
as
so
ci
at
ed
wi
th
to
xi
c
ch
em
ic
al
s
in
th
e
en
vi
ro
nm
en
t
an
d
ev
al
ua
ti
ng
th
e
ad
eq
ua
cy
of
th
e
da
ta
us
ed
fo
r
assessment purposes;
—
de
ve
lo
pi
ng
an
d
re
co
mm
en
di
ng
ap
pr
op
ri
at
e
co
nt
ro
l
ac
ti
on
s
an
d
evaluating their effectiveness;
-
un
de
rt
ak
in
g
so
ci
o-
ec
on
om
ic
im
pa
ct
an
al
ys
es
and
pr
ov
id
in
g
fo
r
pu
bl
ic
pa
rt
ic
ip
at
io
n
in
th
e
de
ve
lo
pm
en
t
of
re
gu
la
ti
on
s;
an
d
-
pa
rt
ic
ip
at
in
g
in
in
te
rn
at
io
na
l
ac
ti
vi
ti
es
th
at
wil
l
en
ab
le
Ca
na
da
to
en
ha
nc
e
its
ab
il
it
y
to
ad
dr
es
s
th
e
to
xi
c
ch
em
ic
al
s
pr
ob
le
m.
The
TCM
C w
as
est
abl
ish
ed
in
Jul
y 1
980
.
How
eve
r,
bec
aus
e o
f c
ont
inu
ing
dif
fic
ult
ies
in
sta
ffi
ng,
TCM
C
is
sti
ll
est
abl
ish
ing
its
obj
ect
ive
s
and
ass
ess
ing
its
pri
ori
tie
s.
The
mos
t p
osi
tiv
e a
chi
eve
men
t s
o f
ar
has
bee
n t
he
ado
pti
on
of
a f
ram
ewo
rk
whi
ch
is
ess
ent
ial
ly
ide
nti
cal
to
tha
t d
eve
lop
ed
by
the
Tox
ic
Sub
sta
nce
s C
omm
itt
ee
(Fi
rst
Rep
ort
on
the
Tox
ic
Sub
sta
nce
s
Com
mit
tee
, N
ove
mbe
r 1
980
).
The
fra
mew
ork
inc
lud
es
all
the
ele
men
ts
80
 (information
base,
assessment,
control,
and
evaluation
of
effectiveness)
of
the Committee's toxic
substances framework.
Although
there are some slight
differences,
there
should
still
be
a consistent
approach
to
the
control
of
toxic chemicals.
Hazardous Waste Management
 
In recognition that hazardous waste management is a high priority
environmental
concern, the Department of the Environment, under
its broad
environmental
mandate and with the support and cooperation of the provinces,
has undertaken a coordinating role on a national basis in the following areas:
- uniform definition of hazardous wastes;
-
control of transboundary shipments of hazardous wastes, including
manifests or waybills;
- coordination of interprovincial matters and common technical
problems; and
— development of a national inventory.
The management of wastes within a given province remains entirely within
provincial jurisdiction. The provinces are therefore responsible for the
siting, design, licencing and monitoring of facilities, and the surveillance
and enforcement of requirements for hazardous waste facilities within their
boundaries.
The Department of the Environment has been active in the support of
technology development projects for the destruction of PCBs and is supporting
programs directed towards waste recovery and recycling, and energy
conservation.
Because of their high priority, hazardous waste management activities have
received support within the department. However, because these activities
take place outside any statutory framework, they are vulnerable to changing
priorities and funding availability.
UNITED STATES FEDERAL PROGRAMS
Toxic Substances Control Act
The Toxic Substances Control Act (TSCA) provides information on the chemical
production of manufacturers in the Great Lakes Basin. It does not directly
identify the raw materials, processes, by-products, waste sources, and emissions
of persistent toxic substances. EPA has identified manufacturers of various
categories of toxic chemicals from the TSCA inventory and has mapped, by city,
chemical production of toxic chemicals. This map permits rapid identification
of potential problem areas and major manufacturers of toxics. Under state/EPA
agreements this information has been provided to some of the states. In order
to facilitate the determination of problem sites, manufacturers and geographic
regions will be ranked according to the result obtained by multiplying the
production volumes of toxics by the number of chemicals produced. These results
will enable the prioritization of monitoring for emissions of toxic substances.
81
 
    
The
TSC
A
inv
ent
ory
has
two
maj
or
lim
ita
tio
ns:
1)
che
mic
al
pro
duc
tio
n i
s b
ase
d u
pon
197
7 d
ata
and
the
ref
ore
doe
s n
ot
permit trend analysis; and
2)
manu
fact
urer
s ma
y cl
aim
as c
onfi
dent
ial
the
chem
ical
s pr
oduc
ed
and
the production volumes.
Seve
ral
of t
he s
tate
s ha
ve d
evel
oped
or a
re d
evel
opin
g i
nfor
mati
on b
ases
of
tox
ic
che
mic
als
.
Mos
t n
ota
ble
is
the
dat
a b
ase
of
the
Sta
te
of
Mic
hig
an
whic
h re
quir
es f
acil
itie
s to
repo
rt t
he m
anuf
actu
re,
use,
disc
harg
e,
and
dis
pos
al
of
tox
ic
mat
eri
als
.
New
Yor
k h
as
inv
ent
ori
ed
ind
ust
ria
l u
ser
s o
f
chem
ical
s.
Amou
nts
and
clas
ses
of c
hemi
cals
have
been
dete
rmin
ed.
The
inve
ntor
y ha
s pe
rmit
ted
the
iden
tifi
cati
on o
f hi
gh v
olum
e us
ers
of p
arti
cula
r
toxic chemicals, thereby helping to prioritize inspection programs.
TSCA provides for the assessment of chemicals being manufactured which are
considered to have potential risks to human health or the environment. This
asse
ssme
nt i
s co
nduc
ted
usin
g tw
o me
thod
s.
Firs
t, m
anuf
actu
rers
are
requ
ired
to s
uppl
y to
xico
logi
cal
and
envi
ronm
enta
l d
ata
on t
he c
hemi
cals
prod
uced
.
This information is provided at the time of the pre-manufacturing notice.
Then
, u
nder
the
dire
ctio
n of
the
Inte
rage
ncy
Test
ing
Comm
itte
e,
chem
ical
s ar
e
recommended to the U.S. EPA for regulatory action. Under this process,
chemicals are assessed on the basis of production, volume, environmental
release, and toxicological data. The Interagency Testing Committee has
established formalized methods for the review of chemicals during manufacture.
Further assessment and monitoring is being conducted by the states from
grants provided under Section 28 of TSCA. Wisconsin, Michigan, Illinois,
Ohio, and New York have received Section 28 grants. Michigan has received
suc
h a
gra
nt
to
fur
the
r d
eve
lop
its
Cri
tic
al
Mat
eri
als
Reg
ist
er.
New
Yor
k i
s
dev
elo
pin
g s
hor
t t
erm
tox
ico
log
ica
l a
ssa
y t
est
s a
nd
eva
lua
tin
g t
he
fea
sib
ili
ty
of screening toxic waste effluents.
The
TSCA
empo
wers
the
U.S.
EPA
to p
rohi
bit
or l
imit
the
manu
fact
urin
g,
proc
essi
ng,
dist
ribu
tion
, u
se,
or d
ispo
sal
of a
chem
ical
subs
tanc
e if
it p
oses
an u
nrea
sona
ble
risk
to h
uman
heal
th o
r th
e en
viro
nmen
t.
In t
his
rega
rd,
TSCA
may
cont
rol
the
disc
harg
e or
emis
sion
of p
ersi
sten
t to
xica
nts.
To d
ate,
PCBs
,
CFCs, and asbestos have been regulated under TSCA. In the Great Lakes Basin
environment, over 180 of some 3,000 facilities currently using PCBs have been
inspected. About 21% of the inspected facilities failed to comply with one or
more
requ
irem
ents
for
labe
ling
, h
andl
ing,
or d
isch
argi
ng m
ater
ials
cont
aini
ng
PCB. Federal enforcement actions have been initiated regarding these facilities
to assure compliance with the regulations. Inspections of operations involving
CFCs began in FY/198l. The voluntary school asbestos program was established to
identify potential health hazards associated with high risk populations. 0f the
some 18,500 public schools in the Great Lakes states, an estimated 88% have been
inspected for friable asbestos. Remedial programs are being initiated where
necessary.
The TSCA also provides for an important mechanism to regulate the
introduction of new chemicals into commerce. This “pre-manufacturing notice"
process requires that a firm proposing to manufacture a new chemical provide
basic characteristics and product information to the U.S. EPA for review prior
to production. The U.S. EPA, in turn, has 90 days from the receipt of a
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e
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o
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g
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l
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i
o
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o
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C
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d
i
s
p
o
s
a
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S
i
n
c
e
6
0
%
o
f
t
h
e
P
C
B
s
in
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
h
a
v
e
b
e
e
n
u
s
e
d
in
t
h
e
G
r
e
a
t
L
a
k
e
s
s
t
a
t
e
s
,
t
h
e
e
n
v
i
r
o
n
m
e
n
t
a
l
l
y
—
s
a
f
e
d
i
s
p
o
s
a
l
o
f
P
C
B
s
is
a
s
i
g
n
i
f
i
c
a
n
t
p
r
o
g
r
a
m
a
c
t
i
v
i
t
y
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T
h
e
P
C
B
d
i
s
p
o
s
a
l
r
e
g
u
l
a
t
i
o
n
s
r
e
q
u
i
r
e
t
h
a
t
P
C
B
l
i
q
u
i
d
w
a
s
t
e
(
o
t
h
e
r
t
h
a
n
m
i
n
e
r
a
l
o
i
l
d
i
e
l
e
c
t
r
i
c
f
l
u
i
d
)
in
c
o
n
c
e
n
t
r
a
t
i
o
n
s
g
r
e
a
t
e
r
t
h
a
n
5
0
0
p
p
m
b
e
b
u
r
n
e
d
in
i
n
c
i
n
e
r
a
t
o
r
s
w
h
i
c
h
m
e
e
t
s
t
r
i
c
t
c
r
i
t
e
r
i
a
.
T
h
e
r
e
a
r
e
o
n
l
y
t
w
o
i
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c
i
n
e
r
a
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o
r
s
in
t
h
e
c
o
u
n
t
r
y
w
i
t
h
U
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S
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E
P
A
a
p
p
r
o
v
a
l
t
o
a
c
c
e
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t
P
C
B
l
i
q
u
i
d
w
a
s
t
e
f
o
r
b
u
r
n
i
n
g
.
O
n
e
is
l
o
c
a
t
e
d
in
A
r
k
a
n
s
a
s
;
t
h
e
o
t
h
e
r
,
in
T
e
x
a
s
.
P
C
B
l
i
q
u
i
d
w
a
s
t
e
,
in
c
o
n
c
e
n
t
r
a
t
i
o
n
s
l
e
s
s
t
h
a
n
5
0
0
p
p
m
,
c
a
n
b
e
b
u
r
n
e
d
in
e
i
t
h
e
r
a
h
i
g
h
e
f
f
i
c
i
e
n
c
y
b
o
i
l
e
r
or
in
one
of
the
i
n
c
i
n
e
r
a
t
o
r
s
m
e
e
t
i
n
g
s
t
r
i
c
t
r
e
g
u
l
a
t
o
r
y
c
r
i
t
e
r
i
a
,
P
C
B
c
l
e
a
n
u
p
m
a
t
e
r
i
a
l
s
,
and
o
t
h
e
r
n
o
n
-
l
i
q
u
i
d
P
C
B
s
in
a
n
y
c
o
n
c
e
n
t
r
a
t
i
o
n
can
be
d
i
s
p
o
s
e
d
of
in
an
approved
chemical
waste
landfill
or
they
can
be
incinerated.
In
the
G
r
e
a
t
L
a
k
e
s
s
t
a
t
e
s
,
the
U.S.
E
P
A
c
o
n
d
u
c
t
s
an
a
c
t
i
v
e
PCB
d
i
s
p
o
s
a
l
r
e
g
ul
a
t
o
r
y
program.
It
has
r
e
c
e
i
ve
d
19
applications
to
operate
chemical
waste
l
a
n
d
f
i
l
l
s
s
u
i
t
a
b
l
e
f
o
r
PCB
d
i
s
p
o
s
a
l
;
it
has
a
p
p
r
o
v
e
d
10
of
these.
0
f
the
16
a
p
p
l
i
c
a
t
i
o
n
s
to
o
p
e
r
a
t
e
an
i
n
c
i
n
e
r
a
t
o
r
(including
c
e
m
e
n
t
/
l
i
m
e
kilns)
to
burn
PCBs,
3
have
already
been
approved
and
8
are
pending.
T
h
e
s
e
incinerators
are
able
to
burn
PCBs
g
e
n
e
r
a
t
e
d
only
by
the
individual
applicants,
as
d
i
s
t
i
n
g
ui
s
h
e
d
f
r
o
m
the
PCB
incinerators
noted
in
the
previous
paragraph
which
have
U.S.
EPA
approval
to
accept
PCB
liquid
waste
for
burning
from
any
generator.
Applications
to
burn
PCBs
in
high
efficiency
boilers
have
also
b
e
e
n
s
u
b
m
i
t
t
e
d
;
3
h
a
v
e
b
e
e
n
a
p
p
r
o
v
e
d
and
1
is
p
e
n
d
i
n
g
.
In
t
h
e
final
c
a
t
e
g
o
r
y
of
PCB
disposal
m
o
d
e
s
(non-thermal,
non—landfill
disposal,
including
chemical
or
biological
destruction),
9
a
p
p
l
i
c
a
t
i
o
n
s
have
been
received;
all
are
pending.
TSCA
does
not
have
a
permit
p
r
o
g
r
a
m
B
e
:
s
g
to
control
the
d
i
s
c
h
a
r
g
e
or
e
m
i
s
s
i
o
n
of
toxicants,
nor
does
it
actively
e
n
c
o
ur
a
g
e
recycling
and
resource
recovery.
Control
programs
under
TSCA
complement
other
toxic
control
programs.
Data
generated
from
the
chemical
inventory
may
be
used
to
direct
monitoring
and
enforcement
activities
in
air,
water,
and
hazardous
waste
programs.
TSCA
also
regulated
chemical
substances
in
commerce
which
are
not
c
o
v
e
r
e
d
b
y
o
t
h
e
r
f
e
d
e
r
a
l
l
a
ws
.
TSCA
will
allow
for
the
development
of
a
very
strong
program
to
control
toxic
chemicals.
However,
U.S.
EPA
has
been
slow
to
respond
to
recommendations
of
the
Interagency
Testing
Committee
and
this
interchange
needs
to
be
accelerated.
A
major
problem
requiring
solution
is
EPA's
hazard
assessment
of
chemicals.
The
U.S.
EPA
must
evaluate
large
amounts
of
toxicological
data
and,
before
restricting
a
chemical,
must
establish
the
degree
of
risk
and
the
impact
of
possible
regulatory
actions.
In
the
Great
Lakes
Basin,
significant
progress
has
been
made
in
controlling
persistent
toxicants,
especially
PCBs.
Currently,
the
enforcement
program
is
being
expanded
to
meet
new
requirements.
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As Section 28 grants are implemented, the overall toxic substances control
program should be enhanced. The identification of manufacturers of toxics and
the location and magnitude of problem areas should be instrumental in the
prioritization of monitoring and inspection by other program areas.
The Clean Water Act
Toxic substances in the water programs are controlled primarily through
effluent limitations derived from technology-based evaluations and water
quality criteria (standards). The toxic substances information base in
support of these programs is generated through the discharge permitting and
compliance process, effluent guidelines development, environmental fate/risk
associated monitoring, and research on toxic pollutants.
The general National Pollutant Discharge Elimination System (NPDES) permit
data base is primarily limited to basic facility data such as flow plant
configuration and effluent concentration. Much of the information on
toxicants was generated before 1977, while data that relates to such
conventional pollutants as suspended solids, biological oxygen demand,
temperatures, and pH is submitted on a monthly basis.
All industries (some 2,300 in U.S. EPA Region V alone) in some 30-35
industrial categories are currently required to conduct evaluations or have
evaluations conducted on their behalf for the 129 priority pollutants
published by the U.S. EPA. These evaluations are scheduled for completion by
December 1981. In addition, the industries are required to provide updated
raw material, and production and discharge information. The states and
regions are requiring that a more select group of industries (300-400) with
the highest potential for the discharge of toxicants, conduct special
biological, chemical, treatability, and manufacturing process evaluations to
determine limitations for toxicants and other parameters of concern. This
evaluation and limitation development process will be conducted in FY 82 and
83 and will balance human health and environmental risks with treatability and
the economics of control.
Significant additional data are currently available at a federal level to
groups involved in guideline development and research. However, they are
fairly difficult to access by state and regional permitting staff. Several
states, most notably Michigan, Wisconsin, and New York, have developed
supplementary data bases with this type of information under specific state
legislation. In each case, significant effort was required to integrate the
information gathering activities with the permitting processes.
Overall product use and environmental fate data gathering are centralized
in national effluent guidelines and water quality criteria development.
Specific contamination problems of the Great Lakes (mirex, mercury,
nitrosamines, PCBs, HCB) have triggered regional EPA and state activity to
identify product use, and environmental fate and risk to exposed populations.
Even so, most fate and risk studies have been the purview of the national
federal research laboratories, which use funding specific to Great Lakes
concerns. With the possible exception of Michigan and New York production and
use information, the data base is too fragmented to identify trends in large
categories of chemicals. However, in some specific instances, for example
PCBs, special efforts were made to develop trend information bases.
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 Limited
environmental
contaminant
trends
for
a
selected
number
of
toxicants,
particularly
pesticides,
have
been
developed
for
a
number
of
locations
on
the
Great
Lakes.
However,
broad
scanning
analytical
capability
for
a
large
number
of
other
toxicants
is
just
being
expanded,
particularly
for
fish
flesh
and
sediment
surveys.
The
fish
flesh
and
wildlife
contaminant
trend
monitoring
programs
(with
the
exception
of
New
York
and
open
lake
programs)
have
been
largely
limited
to
sporadic
reviews
every
few
years.
Most
NPDES
permit
data
are
updated
primarily
through
the
permit
reissuance
process
cycle
of
3-5 years.
However,
the manufacturing,
use
information
available
from
TSCA
inventories
for
identifying
potential
toxic
discharges
is
becoming
outdated
as most
of
it was
gathered
in
1977.
The most
significant
new
source
of
toxicant
production
and
release
information
is expected
to be derived
from
local municipal development of detailed industrial inventories of the
implementation
of
pretreatment
regulations
and
revised
NPDES
application
forms
due for submission in 1982.
The
information base utilized
in the Clean Water Act
(CNA) control
programs is usually sufficient to perform first cut analysis and problem
identification.
Information is not as yet available on product contaminants
and by—products present in the wastewater.
This type of information requires
intensive reviews of target facilities by the U.S. EPA or the state in
cooperation with the specific facility staff.
 
Treatability and potential water impacts provide the technical basis for
assessments.
These assessments are formalized and are uniform in approach at
the national level, but are applied to only a limited number of parameters.
However, the degree of control specified by these assessments is affected by
industrial sector economics, successful court challenges, and non-uniform timing
in implementation of controls by the jurisdictions.
National, state, and
regional formal assessment procedures for toxicants other than guideline
parameters, are mostly in the initial stage and are aimed primarily at control
level specification for industrial facilities. The assessment process, due to
extensive delays in developing Best Available Technology Economically Achievable
(BAT) effluent guidelines, has resulted in significant delays in implementing
toxicant controls. Moreover, many of the BAT development efforts are focusing
only on a limited number of pollutants of national interest, primarily the heavy
metals. The development of toxicant effluent controls for other toxicants,
therefore, must be based on "best professional judgment" for each facility, a
condition requiring extensive staff work. Moreover, even where the criteria
development has resulted in a strong data base for toxicant control under water
quality standards, the site specific nature of the control again requires
intensive specialized regulatory development.
The present legislation is adequate to support the necessary toxic
substances control programs. However, the delays in implementing Best
Practicable Control Technology Currently Available (BPT) requirements for toxic
substances, the increasing reliance on resource intensive BAT approaches in a
time of shrinking resources, and the intensive water quality standard-setting
process make the control program quite time consuming. However, national
criteria cannot be developed for all parameters of concern in the Basin. The
states and regions are identifying those facilities with the highest potential
for toxicant discharges and are focusing limited resources on evaluating and
proposing controls for these sources. The programs basically encourage
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innovation by not specifying the technology for the facility and by allowing the
development of innovative processes as well as end—of—pipe control strategies.
The Resource Conservation and Recovery Act
The Resource Conservation and Recovery Act (RCRA) provides information on
the generation and subsequent management of hazardous waste in the Great Lakes
Basin.
It does not directly identify raw materials, processes, products, and
by-products, but it does identify waste sources and handlers of hazardous
wastes.
The RCRA annual reports, which selected generators and hazardous waste
management facilities are required to file, will indicate the amount of
hazardous waste produced, treated, stored, and disposed of in the Great Lakes
Basin. Further, those who treat, store, or dispose of hazardous waste are
required to file permit applications with the U.S. EPA. The information in the
permit application includes the Standard Industrial Classification codes,
description of hazardous wastes, their quantities, and the processes used to
manage the waste. As a result, the U.S. EPA can identify areas where high
volumes of hazardous waste are generated and managed.
The RCRA information base or the Hazardous Waste Facilities Information
System (HNFIS), has no scheduled updating process.
The U.S. EPA is responsible
for constant refining, purging of data,
and adding pertinent information as the
permitting process continues.
Under a Memoranda of Agreement between the U.S.
EPA and the states, provision is made for the exchange of information on
hazardous waste.
At this time, the flow of information is primarily from the
U.S. EPA to the states.
This situation will
reverse as the U.S.
EPA authorizes
the states to operate their own hazardous waste programs in lieu of the federal
program.
State
information
gathering
systems
will
then
provide
information
to
the federal system.
The HWFIS information base will support the control and assessment programs
in two ways:
1)
Adequate information on the quantities of hazardous waste generated and
disposed of in the Great Lakes Basin will provide the basis for
assessing the need for additional hazardous waste treatment, storage,
and disposal capacity.
2)
The
information
on
management
practices
at
hazardous
waste
facilities
will provide the U.S.
EPA with a basis and justification for refining
the
hazardous
waste
regulations
to
provide
better
control
over
the
ultimate
fate
of
individual
waste
streams.
Although
not
operational
at
this
time,
the
information
base
will
eventually
provide
monitoring
data
on
the
generation,
transportation,
and
ultimate
fate
of
each
hazardous
waste.
Over
a
long
period
of
time,
this
data
may
be
used
to
predict
trends
and
provide
an
"early
warning"
system
for
spotting
hazardous
waste disposal capacity shortages.
Several
states
have
developed
or
are
developing
information
bases.
In
Illinois
a
special
waste
hauling
permit
program
and
a
manifest
system
provide
data
for
the
management
of
special
waste,
including
hazardous
waste,
by
the
Illinois
EPA.
In
New
York
the
Department
of
Environmental
Conservation
has
developed
a
computer
system
for
tracking
the
movement
of
hazardous
waste
within
86
 the
state
and
an
automatic
data
processing
system
for
permitting
hazardous
waste
management facilities and haulers.
Under
Subtitle
D
of
RCRA,
all
states
in
the
Great
Lakes
Basin
are
in
the
process
of
developing
an
inventory
of
disposal
sites
which
fail
to
comply
with
the
federal
performance
criteria.
The
inventory
is
planned
to
be
completed
within
a
few
years.
All
states
have
already
established
an
initial
list.
Based
on
this
list,
the
states
will
initiate
enforcement
actions
requiring
the
upgrading or closure of open dumps.
RCRA
provides
for
the
assessment
of
hazardous
waste
in
the
context
of
potential
risk
to
health
or
the
environment
using
the
control
method
which
will
provide
the
greatest
protection
with
the
least
economic
impact
on
the
regulated
community.
The
technical
bases
for
the
assessment
program
are
found
in
the
hazardous
waste
characteristics
and
listings,
established
under
RCRA.
Four
characteristics
have
been
identified:
ignitability
(based
on
flash
point),
corrosivity
(based
on
corrosion
on
steel),
reactivity
(explosiveness
or
evolution
of
toxic
fumes),
and
extraction
procedure
toxicity
(toxic
heavy
metals
and
pesticides).
In
listing
hazardous
waste,
the
U.S.
EPA
established
criteria
for
listing
acutely
hazardous
waste
and
toxic
waste.
The
assessment
procedure
is formalized
and
conducted
by
the Waste
Characterization
Branch
in
the
Office of
Solid Waste
at
the
U.S.
EPA
headquarters.
Different
test
methods
were
evaluated
for
determining
hazardous
waste
characteristics.
The
U.S.
EPA
also
listed
wastes
which
are
acutely
hazardous and toxic.
Panels of U.S. EPA experts propose the wastes to be listed
and provide extensive justification
in the regulations'
preambles and in
background
documents.
Public comments are invited and considered prior to final
decisions.
So far, 439
individual
wastes and waste streams have been listed.
The technical evaluations proceed according to the following:
1) A waste is listed as acutely hazardous if it has been shown in mammalian
studies to have an oral Lqu toxicity of less than 50 milligrams per
kilogram (as determined using rats) or inhalation LD50 toxicity of less
than 2000 milligrams per cubic meter. Many of these wastes are also
recognized by the U.S. Department of Transportation, the Consumer Product
Safety Commission, and the National Academy of Sciences.
2) The toxic waste must contain toxic constituents which have shown in
reputable scientific studies to have toxic, carcinogenic, mutagenic, or
teratogenic effects on human or other life forms. Despite the presence of
toxic constituents, a waste may not be listed if the U.S. EPA's
carcinogenic assessment group concludes that it is not hazardous, after
considering factors such as persistence, bioaccumulative properties,
migration, and light effects.
3) In the open dump inventory program, criteria are used to evaluate whether
a solid waste disposal site should be classified as an open dump.
The assessment process is the centerpiece of the hazardous waste
management program. Since a waste must be properly identified and evaluated
before it can be regulated, the amount of hazardous waste will likely increase
as the program progresses.
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A generator of solid waste must determine if that waste is hazardous
according to the U.S. EPA's identification and listing. If the waste is
hazardous, it may still be excluded from compliance with RCRA regulations
under the special exemptions provided for small quantity generators. All
hazardous wastes which are not exempted must be controlled from the point of
generation to the point of disposal.
In the Solid Waste Program (Subtitle D), the open dump inventory forms the
basis of control for solid waste sites which threaten health and the
environment. All states in the Great Lakes Basin have started compiling a
state specific inventory, which will be time—phased over a period of years.
The assessment procedures for RCRA are unique because they deal with solid
and hazardous waste. These procedures have not been used by other toxic
substance control programs. ,
The RCRA amendments of 1980 eliminated many inconsistencies and
ambiguities present in the original statute. The new law provides the U.S.
EPA with adequate authority to implement an effective and comprehensive
hazardous waste control program. One of the key elements of this program is
the permitting of treatment, storage, and disposal facilities.*
* The following data summarize the estimated number of active hazardous waste
facilities operating under RCRA interim status standards in the Great Lakes
states. The figures, current as of September 1, 1981, are based on the Part A
application data submitted to the U.S. EPA as part of the RCRA permitting
process.
# of facilities # of treaters # of storers # of disposers
 
States (estimate) (estimate) (estimate) (estimate)
Illinois 303 91 203 9
Indiana 172 57 106 9
Michigan
197
71
118
8
Minnesota
59
18
38
3
New York 656 t t f
Ohio 373 123 235 15
Pennsylvania
478
t
t
f
Wisconsin 118 32 84 2
TOTAL 2,356
tNo estimates available.
It should be noted that the numbers of hazardous waste treaters, storers, and
disposers are extrapolations based on Part A information already entered into
the computer.
When all of the Part A information has been completely
"computerized," the actual numbers of treatment, storage, and disposal
facilities may be slightly different from these extrapolated figures.
At
this time, treatment facilities are projected to be 32% of the total, storage
facilities 64%,
and disposal facilities 4%.
It is also important to note,
however, that a facility may be involved
in some or all of the treatment,
storage, or disposal activities.
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 As
currently
designed,
the
RCRA
permit
program
will
provide
tight
control
over
the
discharge
or
emission
of
toxicants
into
the
environment.
The
U.S.
EPA
Region
V
(Chicago)
will
begin
reviewing
permit
applications
by
mid—1981.
Because
the
number
of
facilities
involved
is
so
large,
the
U.S.
EPA
projects
a
minimum
of
five
years
for
issuing
all
RCRA
permits.
This
system
of
permits
indirectly
encourages
recycling
and
resource
recovery
by
directly
requiring
controlled
disposal
of
persistent
toxicants
at
specific
waste
facilities.
The
shortage
of
available
disposal
facilities,
and
the
increased
protective
requirements
placed
on
these
facilities
have
increased
the
cost
of
diSposal
and
are
causing
generators
to
develop
additional
methods
for
recycling
or
reducing
the
quantities
of
wastes
generated.
The
hazardous
waste
program
is
not
intended
to
operate
with
a
"zero
discharge",
since
there
is
always
some
discharge
into
the
environment
due
to
technical
limitations.
However,
U.S.
EPA's
regulations
are
intended
to
minimize
the
risks
from
these
discharges
to
an
acceptable
level.
For
example,
the
U.S.
EPA
'5
January
23,
1981
regulations
for
incinerators
propose
a
risk
factor
of
1
in
1,000,000
in
a
lifetime
as
acceptable
for
human
death
due
to
cancer.
Two
of
the
major
successes
of
the
RCRA
program
thus
far
are
that
prior
to
the
review
of
even
one
permit
application,
corporations
throughout
the
country
have
indicated
to
the
U.S.
EPA
that
they
are
thoroughly
analyzing
their
production
and
hazardous
waste
management
practices
to
reduce
or
eliminate
the
volumes
and
types
of
hazardous
waste
generated.
Furthermore,
the
cradle-to-grave
manifest
tracking
system
has
been
in
operation
since
November
1980.
The
U.S.
EPA's
major
shortfall
to
date
in
implementing
the
hazardous
waste
program
has
been
the
delays
associated
with
promulgating
the
regulations.
The
U.S. EPA received more comments on the draft hazardous waste regulations than
were received on any other U.S. EPA regulations.
The Agency was required by law
to consider and respond to each comment.
The participative nature of the process
has slowed the development of the regulations.
Delays continue as the U.S. EPA
deals with the issue of technical standards for hazardous waste land application
facilities.
The U.S. EPA's selection of a general exclusion level of 1,000 kilograms per
month was based on the Agency's administrative decision to use available
resources to control major sources.
The overall level of environmental
protection would be greater if the Agency had fully regulated wastes from large
generators during the early years of the program, rather than expand coverage at
the risk of ineffectual implementation. The selection of the 1000 kilograms per
month level allows the Agency to direct its attention to the effective regulation
of 99% of the total hazardous wastes generated, while simultaneously exempting
91% of generators from regulation. Because of damage cases which support a lower
level, the U.S. EPA has announced its intention to initiate rulemaking within 2
to 5 years to expand coverage down to the level of 100 kilograms per month.
During this time, the Agency will consider the need for special regulatory
requirements to deal with any unusual problems associated with these wastes.
Meanwhile, exclusion is not unqualified. For instance, certain acutely hazardous
wastes are regulated at levels of 1 kilogram per month. Also, all excluded
wastes must at least be managed at facilities approved by state governments to
handle
municipal
or
industrial
wastes.
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 Hazardous materials removed from a site are recycled or recovered whenever
feasible.
The Superfund and Section 311 control
programs are integrated with
other toxic substances control programs, such as the RCRA and drinking water
programs.
The Section 311 program has proven to be effective in cleaning up
uncontrolled discharge of hazardous materials.
Numerous sites which would
otherwise have been ignored because responsible parties were unknown or
financially incapable of correcting the problems, have been cleaned up. The
major shortcoming of the program is that it applies only to discharges into
navigable waterways. However, the Superfund program, which is currently being
developed, will address discharges to all parts of the environment. Since
Superfund is only now being implemented, it is difficult to discuss any
shortcomings.
The Clean Air Act
Control of toxic and hazardous air pollutants under the Clean Air Act (CAA)
differs mainly in degree from control of toxicants under other laws. The primary
means of control are the National Emission Standards for Hazardous Air Pollutants
(NESHAPs), technology—based emission limits for certain pollutants and sources.
Only seven pollutants and four source standards have been established since
1970. Work is being performed on about 40 other pollutants, but the promulgation
process is slow. The Agency's information gathering and technology assessment
are centralized research functions separate from the control activities, which
are the focus of the following discussion.
The NESHAPs information base is primarily used for the technology-based
emission limit development. The control programs information base is much more
limited in scope, addressing only the seven NESHAP pollutants (except in
Michigan). The emissions data for NESHAPs are generally very good, especially
for processes, products, waste sources, and emission rates. The data on raw
materials are generally good, although some companies do not tabulate this
information. Data on non-NESHAPs pollutants and process by—products are
virtually non-existent, except in Michigan, which has good information on all
substances released into the air, in their Critical Materials Register.
Monitoring data are much less refined. Production monitoring is completely
dependent upon company record-keeping unless production parameters are part of
the control strategy. Data on materials use and environmental fate are collected
only on a special studies basis. The Great Lakes National Program Office of U.S.
EPA recently initiated a limited ambient monitoring network for the study of
airborne toxicants.
The exchange of data between the various levels of government is fairly
good. Data are shared either routinely through reporting requirements or by
special request. Since little ambient data are collected, trend analysis is not ‘
generally performed and is not a major factor in control program development. 1
The CAA is generally considered inadequate to mount a broad air toxicant
control program. This problem was recognized by the National Commission on Air
Quality, which recommended significant changes in the CAA and the NESHAPs
program. While the NESHAPs permit program controls emissions well, it is a
limited program which focuses on control and process equipment standards as
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Act
(FI
FRA
),
as
ame
nde
d,
eff
ect
ive
ly
con
tro
ls
pes
tic
ide
man
ufa
ctu
rin
g,
pac
kag
ing
, m
ove
men
t i
n t
he
cha
nne
ls
of
tra
de,
dis
pos
al,
and
use,
by
req
uir
ing
tha
t a
ll
pro
duc
ts
be
reg
ist
ere
d w
ith
the
U.S.
EPA.
The
FIF
RA
reg
ist
rat
ion
pro
vid
es
a s
ign
ifi
can
t i
nfo
rma
tio
n b
ase
for
controlling pesticides.
Product registration is a detailed process requiring the submission of
sup
por
t d
ata
whi
ch
add
res
s a
t l
eas
t p
rod
uct
eff
ica
cy
che
mis
try
, e
nvi
ron
men
tal
fate, toxicology, residue chemistry, and ecological effects. If the data meet
Agen
cy r
equi
reme
nts,
the
prod
uct
will
be r
egis
tere
d.
Regi
stra
nts
can
amen
d a
basi
c re
gist
rati
on a
t an
y ti
me,
addi
ng t
o th
e in
form
atio
n ba
se.
The
1972
amendments to FIFRA required all currently registered products (about 35,000) to
be re-registered and classified for general or restricted use. There has been
significant difference of opinion between the industry and the U.S. EPA regarding
this process. The U.S. EPA has authorized the states to register some products
for intrastate use. Based on the state review process, these product uses could
be further restricted. These data supplement the information base, provide
comparative figures for the U.S. EPA and the states, and are utilized to support
various regulatory efforts. The federal data file also can be monitored to spot
emerging problem toxicants. In fact, manufacturers are obligated to report
adverse health or environmental problems arising from pesticide use to the U.S.
EPA. Suspect products are critically reviewed to determine if the registration
should be continued, suspended, or cancelled.
The FIFRA does not impose any monitoring or reporting requirements relating
to waste sources from either a manufacturing or user perspective, nor does it
have jurisdiction over raw materials, processes, non-pesticide by—products, or ’
emission. However, other federal statutes do apply.
In the Great Lakes Basin, the states have the lead responsibility in
pesticide applicator training, certification and enforcement. The numbers of
applicators trained and certified are incorporated into the U.S. EPA's pesticide
information base, as are much of the state data relating to use enforcement.
These activities are supported by U.S. EPA grants, which have enabled most states
to enhance their programs and expand their information base.
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 There
are
several
assessment
processes
under
FIFRA.
During
product
registration
and/or
relregistration,
data
from
company
and
the
U.S.
EPA
files
and
the
literature
are
reviewed
with
regard
to
potential
environmental
and
human
health
impacts.
The
state
agencies
may
conduct
their
own
reviews
during
the
state
use
registration
process.
In
addition,
pesticide
incidents
are
reported
through
state
and
U.S.
EPA
regional
programs.
Where
circumstances
warrant,
the
Hazard
Evaluation
Group
may
review
the
information
on
the
incidents
and
any
long
term
monitoring
information
available,
to
determine
whether
the
national
registration
of
uses
should
be
cancelled
or
modified.
Existing
federal
assessment
procedures
are
formalized
and
generally
uniform,
while
state
assessments
tend
to
be
less
formal.
However,
the
states
are
becoming
more
involved
in
formal
assessments.
Program
or
media
workgroups
and
task
forces
are
often
responsible
for
conducting
program
assessments.
Currently,
there
is
a
need
to
develop
comprehensive
U.S.
EPA/state
program
assessment
committees
to
ensure
the
proper
utilization
of
resources.
At
this
time,
it
appears
that
existing
statutes
at
the
state
and
federal
levels
are
adequate
to
support
effective
pesticide
control
programs.
Numerous
state
laws
are
being
reviewed
by
state
legislatures
to
ensure
that
programs
have
incorporated public concerns.
The
effectiveness
of
the
state
and
federal
programs
is
demonstrated
by
the
fact
that
numerous
pesticide
products
or
uses
of
specific
products
have
been
restricted,
suspended,
or
cancelled
because
of
health
and/or
environmental
concerns.
Further,
there
is
an
orderly
product
and
producer
registration
process
operating.
Pesticide
product
and
equipment
manufacturers
are
developing
specialized
products
that minimize
adverse
environmental
impacts.
Monitoring
programs are increasing and the information base is becoming more significant for
control purposes.
Water Supply Program
The Water Supply Program assures control of the quality of drinking water.
As such, the program does not seek to control toxicants and their use in the
environment, but rather to assure that the public does not consume them in its
drinking water.
Where imminent and substantial danger threatens the public's drinking water
supply, the EPA Administrator can order prompt action to protect the public
health.
To date, the Administrator has not needed to invoke orders to control
toxicants in the drinking water supply in the Great Lakes Basin.
The information base consists of heavy metals (eight constituents), nitrate,
fluoride, and pesticides (six products) data for samples taken from drinking
water distribution systems.
The information base is not useful for the
identification of toxicant sources, except in rare instances when the appearance
of a toxicant in the water data base results in detailed investigation to
identify the source and eliminate it. The information base is easily exchanged
between the states and the U.S. EPA through the Model State Information System
which is updated annually.
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Th
e
da
ta
ba
se
is
as
se
ss
ed
to
as
su
re
th
at
co
nt
am
in
an
ts
pr
es
en
t
or
li
ke
ly
to
oc
cu
r
in
dr
in
ki
ng
wa
te
r,
do
no
t
ex
ce
ed
sp
ec
if
ic
li
mi
ts
.
Un
de
r
Se
ct
io
n
14
12
of
th
e
Sa
fe
Dr
in
ki
ng
Wa
te
r
Ac
t
(S
DW
A)
,
th
e
Ad
mi
ni
st
ra
to
r
co
nt
ra
ct
ed
wi
th
th
e
Na
ti
on
al
Ac
ad
em
y
of
Sc
ie
nc
es
to
st
ud
y
ap
pr
op
ri
at
e
ma
xi
mu
m
co
nt
am
in
an
t
le
ve
ls
fo
r
sp
ec
if
ic
ch
em
ic
al
s
in
dr
in
ki
ng
wa
te
r
an
d
to
ch
ec
k
fo
r
th
e
ex
is
te
nc
e
of
ot
he
r
dr
in
ki
ng
wa
te
r
co
nt
am
in
an
ts
wh
ic
h
ma
y
po
se
ad
ve
rs
e
ef
fe
ct
s
on
pu
bl
ic
he
al
th
.
Fr
om
th
is
ini
tia
l
sc
ie
nt
if
ic
‘s
tu
dy
,
th
e
ma
xi
mu
m
co
nt
am
in
an
t
lev
el
re
gu
la
ti
on
s
we
re
de
ve
lo
pe
d.
Ad
di
ti
on
al
re
se
ar
ch
is
be
in
g
co
nd
uc
te
d
by
th
e
U.S
.
EP
A
to
ch
ec
k
th
e
sc
ie
nt
if
ic
ju
st
if
ic
at
io
n
fo
r
sp
ec
if
ic
co
nt
am
in
an
t
le
ve
ls
.
Th
e
as
se
ss
me
nt
co
ns
is
ts
of
a
si
mp
le
co
mp
ar
is
on
of
st
an
da
rd
li
mi
ts
ve
rs
us
sa
mp
le
re
su
lt
s.
Th
is
co
mp
ar
is
on
an
d
su
bs
eq
ue
nt
ac
ti
on
,
ap
pr
op
ri
at
e
on
no
nc
om
pl
ia
nc
e
de
te
rm
in
at
io
ns
,
ap
pe
ar
ad
eq
ua
te
to
me
et
th
e
re
qu
ir
em
en
ts
of
th
e
SD
WA
.
Th
e
pr
og
ra
m
do
es
no
t
re
la
te
di
re
ct
ly
to
th
e
co
nt
ro
l
of
to
xi
ca
nt
em
is
si
on
s.
Th
e
Wa
te
r
Su
pp
ly
Pr
og
ra
m
is
co
ns
id
er
ed
ad
eq
ua
te
to
me
et
its
pu
rp
os
es
.
A
ma
jo
r
su
cc
es
s
has
be
en
ac
hi
ev
ed
in
es
ta
bl
is
hi
ng
th
ro
ug
ho
ut
th
e
Un
it
ed
St
at
es
a
un
if
or
ml
y
hi
gh
de
gr
ee
of
co
mp
li
an
ce
wi
th
un
if
or
m
ma
xi
mu
m
li
mi
ts
on
co
nt
am
in
an
ts
kn
ow
n
to
oc
cu
r
in
dr
in
ki
ng
wa
te
r.
Ho
we
ve
r,
a
ma
jo
r
pr
ob
le
m
do
es
ex
is
t:
gr
ou
nd
wa
te
r
has
be
en
su
bj
ec
te
d
to
co
nt
am
in
at
io
n
by
a w
id
e
ra
ng
e
of
ma
te
ri
al
s,
es
pe
ci
al
ly
or
ga
ni
cs
,
due
to
im
pr
op
er
di
sp
os
al
by
du
mp
in
g
and
bu
ri
al
.
It
is
not
po
ss
ib
le
to
ro
ut
in
el
y
mo
ni
to
r
fo
r
th
is
wi
de
ra
ng
e
of
to
xi
ca
nt
s
in
th
e
gro
und
wat
er.
Eff
ort
s
are
und
erw
ay,
und
er
sep
ara
te
aut
hor
iti
es
(CE
RCL
A
and
RCR
A),
to
ide
nti
fy
pro
ble
m
haz
ard
ous
was
te
dis
pos
al
sit
es
whi
ch
may
be
cau
sin
g
groundwater pollution.
STATE PROGRAMS
Eac
h
of
the
eig
ht
Gre
at
Lak
es
sta
tes
has
spe
cif
ic
leg
isl
ati
on
and
pro
gra
ms
reg
ula
tin
g
tox
ic
sub
sta
nce
s.
In
all
cas
es,
sta
te
pro
gra
ms
ope
rat
e w
ith
in
the
ov
er
al
l
co
nt
ex
t
of
fe
de
ra
l
le
gi
sl
at
io
n.
Si
nc
e
th
is
is
th
e
ca
se
fo
r
all
co
nt
ro
l
pr
og
ra
ms
di
sc
us
se
d
in
th
is
re
po
rt
,
th
e
Un
it
ed
St
at
es
ev
al
ua
ti
on
s
em
ph
as
iz
e
th
e
fe
de
ra
l
pr
og
ra
ms
,
ex
ce
pt
in
li
mi
te
d
ca
se
s
wh
er
e
st
at
e
au
th
or
it
ie
s
and
pr
og
ra
m
re
qu
ir
em
en
ts
si
gn
if
ic
an
tl
y
ex
ce
ed
th
os
e
pr
ov
id
ed
by
fe
de
ra
l
law
.
It
is
im
po
rt
an
t
to
not
e
tha
t
whi
le
the
sta
tes
hav
e
som
eti
mes
ext
ens
ive
exp
eri
enc
e w
ith
the
ir
own
env
iro
nme
nta
l
reg
ula
tor
y
pro
gra
ms,
suc
h
as
wat
er
pol
lut
ion
con
tro
l,
the
y
hav
e
in
rec
ent
yea
rs
ori
ent
ed
muc
h
of
the
ir
leg
al
and
reg
ula
tor
y
dev
elo
pme
nt
tow
ard
ach
iev
ing
con
sis
ten
cy
wit
h
fed
era
l
law
s
and
pro
gra
ms.
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